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PROBLEM TO BE SOLVED: To enhance throughput while 
sustaining exposure precision. 

SOLUTION: When a carrying-in arm 50 holds a wafer, a 
prealignment system 45 detects information concerning the 
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information of these marks. Since a detection system such as a 
large scale prealignment system 45 for detecting the positional 
information of the wafer from the outline thereof is not required 
at the loading position, the loading position can be brought 
closer to a projection optical system PL 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the aligner which imprints a pattern on a body through projection optics, 

It is a movable mobile about between the imprint locations of the pattern which could hold said body and 
minded the delivery location and said projection optics of said body.; 

Conveyance member in which said body could be held, it could convey near [ said ] the delivery location, 
and at least one mark was formed; 

The 1 st detection system which detects the information about the relative position of said body held at said 
conveyance member within the two-dimensional flat surface which intersects perpendicularly in the 
direction of an optical axis of said projection optics before said body was conveyed near [ said ] the delivery 
location by said conveyance member and said mark; 

The 2nd detection system which detects the positional information of said mark within said two-dimensional 
flat surface before said body is received and passed to said mobile; 

The adjusting device which is based on the detection result of said 1 st detection system and said 2nd 
detection system, and adjusts the relative position of said mobile within said two-dimensional flat surface at 
the time of delivery of said body, and said conveyance member, and an aligner equipped with;. 
[Claim 2] 

Said mark is an aligner according to claim 1 characterized by being formed in the location distant from said 
projection optics rather than the maintenance location of said body in said conveyance member. 
[Claim 3] 

Said mark and the field of said body held at said conveyance member are an aligner according to claim 1 or 
2 characterized by being arranged in an abbreviation same flat surface parallel to said two-dimensional flat 
surface. 
[Claim 4] 

An aligner given in any 1 term of claims 1-3 characterized by preparing said two or more marks from which 
either [ at least ] a configuration or magnitude differs mutually in the location where it differs on said 
conveyance member, respectively. 
[Claim 5] 

Said mobile is movable in the two-dimensional flat surface which intersects perpendicularly in the direction 
of an optical axis of said projection optics, 

Said adjusting device is an aligner given in any 1 term of claims 1-4 characterized by adjusting the relative 
position of said mobile at the time of delivery of said body, and said conveyance member by migration of 
said mobile. 
[Claim 6] 

The aligner according to claim 5 characterized by having further the mask supporting structure which can 
carry the mask with which said pattern was formed and can adjust the sense within said two-dimensional flat 
surface. 
[Claim 7] 
Said mobile, 

The aligner according to claim 5 or 6 characterized by having further the temporary attaching part which can 
change the sense of said body [ in order to deliver said body to said conveyance member, a 
protrusion/evacuation is possible, and ] within said two-dimensional flat surface. 
[Claim 8] 

An aligner given in any 1 term of claims 1 -7 characterized by having further the adjustment device which 
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carries out abbreviation adjustment of the location of said body so that said body may be held in the location 
in predetermined tolerance at said conveyance member based on the positional information of said body 
before being held by said conveyance member. 
[Claim 9] 

Said 1st detection system, 

The aligner according to claim 8 characterized by being arranged in the location which can also detect the 
positional information of said body before being held by said conveyance member. 
[Claim 10] 

Said body is a disc-like body with which notching was prepared in a part of the periphery [ at least ], 
Said 1st detection system is an aligner given in any 1 term of claims 1-9 characterized by having the 
detection optical system which can detect at least one place of the periphery of said body containing said 
notching. 
[Claim 11] 

It is the device manufacture approach including a lithography process, 

The device manufacture approach using an aligner given in any 1 term of claims 1-10 at said lithography 
process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] ♦ 

This invention relates to an aligner and the device manufacture approach, and relates to the aligner which 
imprints a pattern on a body through projection optics, and the device manufacture approach using the 
aligner in more detail. 
[0002] 

[Description of the Prior Art] 

At the lithography process for manufacturing a semiconductor device, a liquid crystal display component, 
etc. The pattern formed in the mask or the reticle (it is named a "reticle" genetically below) Substrates, such 
as a wafer with which the resist etc. was applied through projection optics, or a glass plate The aligner 
imprinted upwards, for example, the contraction projection aligner of a step-and-repeat method, (the so- 
called stepper) (It is hereafter named a "wafer" generically) The projection aligner of a migration mold is 
mainly serially used for the scanning projection aligner (the so-called scanning stepper) of step - which 
added amelioration to this stepper, and - scanning method etc. 
[0003] 

In such an aligner, in order to imprint a pattern with a precision sufficient in the location of the request on a 
wafer (i.e., in order to optimize the relative position of the pattern which preexists on a wafer, and the 
pattern imprinted next), the so-called alignment is performed. 
[0004] 

Moreover, in the aligner, that the throughput should be improved, while the wafer is exposed, the so-called 
PURIARAIMENTO which adjusts the location and sense of the wafer is performed in advance of alignment 
so that the alignment mark of other wafers which are the following candidates for exposure may go into 
prehension within the limits of an alignment system. 
[0005] 

In this PURIARAIMENTO, a wafer is illuminated from a rear face (field in which the shot field is not 
formed) by the illumination light emitted from the light source. They are at least three places (one place 
among those) about the appearance of a wafer by detection optical system, such as a CCD camera. It is 
common to detect and to compute the information about the location and sense of a wafer from the detected 
data that a notch or an orientation flat (it is hereafter sketched as "OF") needs to be made to be contained, 
(for example, patent reference 1 reference). 
[0006] 

On the stage moved to the loading position as a delivery location of a wafer, based on the positional 
information computed in PURIARAIMENTO, the wafer which PURIARAIMENTO completed is laid, after 
the location and sense are adjusted to some extent. And the stage moves to the measurement location 
(alignment location) where detection of the alignment mark of the wafer by the alignment system is 
performed, the above-mentioned alignment is performed, and a pattern imprint is performed after moving to 
the imprint location (namely, exposure location of a wafer) where the stage minded projection optics further. 



[0007] 

[Patent reference 1] 

JP,7-288276,A 

[0008] 

[Problem(s) to be Solved by the Invention] 
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It does not know that the demand to improvement in the throughput of an aligner will stop. In order to raise 
a throughput, it is necessary to shorten the time amount which the exposure time to which exposure is 
actually carried out, alignment, and wafer conveyance take, i.e., the non-exposure time, but about the 
exposure time, the exposure precision is restrained, and since it is difficult to shorten the time amount, the 
need for the technique which shortens the non-exposure time is increasing. 
[0009] 

For example, if between the loading position of a stage, and the imprint locations and alignment locations 
which were mentioned above can be shortened, the transit time of the stage after a non-exposure-time slack 
wafer load can be shortened, and a throughput can be raised. However, as for the location which performs 
PURIARAIMENTO, and a loading position, approaching is desirable in order to deliver a wafer in 
consideration of the delivery precision of the wafer to a stage, with the posture of the wafer at the time of 
PURIARAIMENTO maintained. Moreover, in order to perform PURIARAIMENTO, two or more light 
source and two or more detection optical system are needed. In order to arrange without making projection 
optics and the equipment which performs PURIARAIMENTO interfere, it could not but stop therefore, 
extending spacing of a loading position and an imprint location to some extent. 
[0010] 

Moreover, if a loading position (the location near y [ namely, ] which performs PURIARAIMENTO), and an 
imprint location are made to approach in order to raise a throughput, the heat generated from the light source 
used for PURIARAIMENTO affects the optical property of projection optics, and possibility that exposure 
precision falls cannot be denied, either. Moreover, there is a thing equipped with the prism made to reflect 
the illumination light that the illumination light emitted from the light source should be irradiated at the rear 
face of a wafer as a PURIARAIMENTO system, and there is also a possibility that prism and its driving 
gear (it is the need in order to evacuate prism in the case of delivery of a wafer) may serve as a failure of the 
suitable flow of the controlled atmosphere in an aligner. 
[0011] 

This invention was made under this situation, and the 1 st purpose is in offering the aligner which can raise a 

throughput, maintaining exposure precision. 

[0012] 

Moreover, the 2nd purpose of this invention is to offer the device manufacture approach which can improve 

the productivity of the device of a high degree of integration. 

[0013] 

[Means for Solving the Problem] 

Invention according to claim 1 is an aligner (100) which imprints a pattern on a body (Wl grade) through 
projection optics (PL), and can hold said body. Said body can be held and it can convey near [ said ] the 
delivery location, between the delivery location of said body, and the imprint locations of the pattern 
through said projection optics — a movable mobile (WST) and; — The conveyance member in which at least 
one mark (50a, 50b) was formed (50); before said body is conveyed near [ said ] the delivery location by 
said conveyance member The 1st detection system which detects the information about the relative position 
of said body held at said conveyance member within the two-dimensional flat surface which intersects 
perpendicularly in the direction of an optical axis of said projection optics and said mark (45); the positional 
information of said mark within said two-dimensional flat surface before said body is received and passed to 
said mobile The 2nd detection system to detect (42); they are the adjusting device (20) which is based on the 
detection result of said 1st detection system and said 2nd detection system, and adjusts the relative position 
of said mobile within said two-dimensional flat surface at the time of delivery of said body, and said 
conveyance member, and an aligner (100) equipped with;. 
[0014] 

According to this, when a conveyance member holds a body, the 1 st detection system detects the 
information about the relative position of the body and mark which were formed on the conveyance 
member, and only the positional information of a mark is detected near the delivery location which delivers 
a body to a mobile from a conveyance member. That is, beforehand, if the information (detection result of 
the 1st detection system) about the relative position of a body and a mark is detected, it is near the objective 
delivery location, for example, objective positional information can be recognized only by detecting the 
positional information (detection result of the 2nd detection system) of the mark when an objective rim etc. 
is measured, and direct detection of the objective positional information is not carried out but ** is also 
located near the delivery location. If it does in this way, since it will deliver the large-scale detection system 
which detects the positional information of the body from an objective appearance etc., and it will become 
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unnecessary to have near the location, and it can shorten now spacing of a delivery location and an imprint 
location (alignment location), and migration length of a mobile can be shortened and the transit time can be 
shortened, a throughput can be raised. 
[0015] 

Moreover, since it is not necessary to deliver a detection system etc. to two or more light sources for 
detecting an objective appearance, the prism (and the driving gear) which reflects the illumination light 
emitted from the light source, and a list, and to have near the location In losing that the heat generated from 
the light source affects the optical property of projection optics, since the thing acting as [ with prism etc. ] 
the failure of the flow of the controlled atmosphere at the time of exposure is lost, the fall of exposure 
precision can be prevented. 
[0016] 

In this case, it can be supposed rather than the maintenance location of said body in said conveyance 
member like an aligner according to claim 2 that said mark is formed in the location distant from said 
projection optics. Since it is in the location where the mark separated from projection optics also when a 
body is located near the delivery location in this case, the 2nd detection system can be arranged in the 
location distant from projection optics. If it does in this way, a delivery location can be brought further close 
to an imprint location. 
[0017] 

Suppose that it is arranged in the abbreviation same flat surface where the field of said body held with said 
mark like the aligner according to claim 3 in above-mentioned claim 1 or the aligner given in 2 at said 
conveyance member is parallel in said two-dimensional flat surface. In this case, since the information about 
the relative position of a body and a mark is detectable in the same focus with the 1 st detection system, the 
information is detectable with a sufficient precision. 
[0018] 

Said two or more marks from which either [ at least ] a configuration or magnitude differs mutually like an 
aligner according to claim 4 in an aligner given in any 1 term of above-mentioned claims 1 -3 can decide to 
be prepared in the location where it differs on said conveyance member, respectively. Since in this case the 
probability for the 2nd detection system to detect a mark improves to the position control nature of a 
conveyance member even if the detection visual field of the 2nd detection system is comparatively narrow, 
the location of a conveyance member can be correctly deduced from the detection result of the mark, and it 
becomes possible to detect the positional information of a mark with a sufficient precision as a result. 
[0019] 

In an aligner given in any 1 term of above-mentioned claims 1-4, like an aligner according to claim 5, said 
mobile is movable in the two-dimensional flat surface which intersects perpendicularly in the direction of an 
optical axis of said projection optics, and said adjusting device can presuppose that the relative position of 
said mobile at the time of delivery of said body and said conveyance member is adjusted by migration of 
said mobile. 
[0020] 

In this case, like an aligner according to claim 6, the mask with which said pattern was formed can be 
carried and suppose that it has further the mask supporting structure which can adjust the sense within said 
two-dimensional flat surface. Also when the movable range of a mobile (especially rotation range in said 
two-dimensional flat surface) has a limit, based on the detection result of the 1 st detection system and the 
2nd detection system, in this case, the sense of the mask supporting structure can be changed, and it can be 
adjusted [ do not shift the relative location of a body and a mask and ] to it. 
[0021] 

Although it is good for above-mentioned claim 5 or 6 also as modification of the sense of said mobile being 
possible in the aligner of a publication, like an aligner according to claim 7, in order to deliver said body to 
said conveyance member, a protrusion/evacuation is possible for said mobile, and suppose it that it has 
further the temporary attaching part which can change the sense of said body within said two-dimensional 
flat surface. Since the sense of the body which is made to rotate a temporary attaching part and is held at a 
mobile can be adjusted based on the detection result of the 1st detection system and the 2nd detection 
system in this case, a body can be held with a precision sufficient on a mobile. 
[0022] 

Suppose that it has further the adjustment device which carries out abbreviation adjustment of the location 
of said body so that said body may be held in the location in predetermined tolerance at said conveyance 
member based on the positional information of said body before being held by said conveyance member like 
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an aligner according to claim 8 in an aligner given in any 1 term of above-mentioned claims 1-7. Since the 
location of the body before being held at a conveyance member becomes in predetermined tolerance in this 
case, the repeatability of the location of the body held at a conveyance member improves. 
[0023] 

In this case, it can be supposed like an aligner according to claim 9 that said 1st detection system is arranged 
in the location which can also detect the positional information of said body before being held by said 
conveyance member. In this case, since the detection system which detects the location of the body before 
being held at a conveyance member, and the detection system which detects the location of the body after 
being held at the conveyance member can be communalized as the 1st detection system, an equipment 
configuration can be simplified. 
[0024] 

In an aligner given in any 1 term of above-mentioned claims 1-9, like an aligner according to claim 10, said 
body is a disc- like body with which notching was prepared in a part of the periphery [ at least ], and said 1st 
detection system can be supposed that it has the detection optical system which can detect at least one place 
of the periphery of said body containing said notching. In this case, also when a body is a disc-like wafer, it 
can respond. 
[0025] 

Invention according to claim 1 1 is the device manufacture approach including a lithography process, and is 
the device manufacture approach using an aligner (100) given in any 1 term of claims 1-10 at said 
lithography process. Since in this case exposure is performed in any 1 term of claims 1-10 by the aligner of 
a publication and a throughput can be raised, maintaining exposure precision, the productivity of the device 
of a high degree of integration can be raised. 
[0026] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained based on drawing 1 (A) - drawing 4 (B). 
[0027] 

Drawing of longitudinal section of the aligner 100 concerning 1 operation gestalt of this invention is shown 
in drawing 1 (A), and the cross-sectional view of an aligner 100 is shown in drawing 1 (B). Both drawings 
are roughly shown considering the conveyance system of a wafer as a core. This aligner 100 is equipped 
with the body chamber 14 installed in the clean room, and the conveyance system chamber 15 adjoined and 
installed in the -Y side (space left-hand side in drawing 1 (A) and drawing 1 (B)) of this body chamber 14. 
The body chamber 14 and the conveyance system chamber 15 are connected through the mutual openings 
14Aandl5A. 
[0028] 

Most bodies of an aligner are contained in the body chamber 14. The body of an aligner is equipped with the 
wafer stage WST as a mobile in which the wafer as the reticle stage RST which holds the reticle R as a mask 
in part, the projection optics PL, and the body of a non-illustrated illumination system is carried etc. at least. 
In this body of an aligner, exposure is performed by step - and - scanning method. 
[0029] 

A non-illustrated illumination system illuminates the lighting field of the shape of a slit on the reticle R on 
which the circuit pattern etc. was drawn by the exposure light IL with an almost uniform illuminance. As an 
exposure light IL, vacuum-ultraviolet light, such as far-ultraviolet light, such as KrF excimer laser light 
(wavelength of 248nm), ArF excimer laser light (wavelength of 193nm), or F2 laser beam (wavelength of 
157nm), etc. is used. As an exposure light IL, it is also possible to use the bright lines (g line, i line, etc.) of 
the ultraviolet area from an extra-high pressure mercury lamp. 
[0030] 

Reticle R is being fixed by for example, vacuum adsorption on the reticle stage RST. By the reticle stage 
mechanical component which is not illustrated containing a linear motor etc., a reticle stage RST can be 
driven with the scan speed specified as the predetermined scanning direction (here, it considers as Y shaft 
orientations) while it can be driven very small in XY flat surface (rotation of the circumference of the Z-axis 
is included) perpendicular to the optical axis (it is in agreement with the optical axis AX of the projection 
optics PL mentioned later) of an illumination system. 
[0031] 

The location within XY flat surface of a reticle stage RST is always detected by the reticle laser 
interferometer (henceforth a "reticle interferometer") 16 with the resolution of about 0.5- lnm. The positional 
information of the reticle stage RST from the reticle interferometer 1 6 is supplied to the main control unit 20 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 7/2006 



JP,2004-247548,A [DETAILED DESCRIPTION] 



PageS of 16 



installed in the exterior of the body chamber 14 and the conveyance system chamber 1 5. A main control unit 
20 carries out drive control of the reticle stage RST through a reticle stage mechanical component (un- 
illustrating) based on the positional information of a reticle stage RST. 
[0032] 

Projection optics PL is arranged at the lower part in drawing 1 (A) of a reticle stage RST, and let the 
direction of the optical axis AX be Z shaft orientations. As projection optics PL, the dioptric system which 
has a contraction scale factor (for example, 1/4 or 1/5) predetermined by the both-sides tele cent rucksack, 
for example is used. For this reason, if the lighting field of Reticle R is illuminated by the exposure light IL, 
the contraction image (partial inverted image) of the circuit pattern of the reticle R in that lighting field will 
be formed in that lighting field on Wafer W, and an exposure field [ **** ] through projection optics PL of 
the exposure light IL which passed this reticle R. 
[0033] 

The wafer stage WST is movable to XY flat-surface inboard and Z shaft orientations in a wafer base 17 top 
by the wafer stage mechanical component which is not illustrated [ which is arranged under the projection 
optics PL in drawing 1 (A), and consists of a linear motor, a voice coil motor (VCM), etc. ], and a minute 
drive also in the inclination direction (the hand of cut (thetax direction) of the circumference of the X-axis 
and hand of cut of the circumference of a Y-axis (the direction of thetay)) over XY side is possible for it. 
Namely, the wafer stage WST so that two or more shot fields not only migration of a scanning direction (Y 
shaft orientations) but on Wafer W may be displaced relatively to an exposure field, respectively and scan 
exposure can be performed It is constituted movable by the non-scanning direction (X shaft orientations) 
which intersects perpendicularly with a scanning direction. By this Step - and - scan actuation which repeat 
the actuation which carries out scan (scan) exposure of each shot field on Wafer W, and the actuation which 
moves to the acceleration starting position for exposure of degree shot (step) are attained. 
[0034] 

The location (rotation (thetaz rotation) of the circumference of the Z-axis is included) in XY flat surface of 
the wafer stage WST is always detected by the wafer laser interferometer (it is hereafter sketched as a 
"wafer interferometer") 18 with the resolution of about 0.5- lnm. Rotation (thetaz rotation (yawing), thetay 
rotation (pitching) which is rotation of the circumference of a Y-axis, and thetax rotation which is rotation of 
the circumference of the X-axis (rolling)) of the wafer stage W^ST can measure the multiaxial interferometer 
with which the wafer interferometer 18 has two or more length measurement shafts with two or more 
implications and these interferometers. 
[0035] 

The positional information (or rate information) of the wafer stage WST detected by the wafer 
interferometer 18 is supplied to a main control unit 20. A main control unit 20 controls the location of the 
wafer stage WST through a non-illustrated wafer stage mechanical component based on the above- 
mentioned positional information (or rate information) of the wafer stage WST. It is movable as the wafer 
stage WST is shown to drawing 1 (A) and drawing 1 (B) by this control, the delivery location, i.e., the 
loading position, of the wafer shown according to a two-dot chain line (imaginary line) from the exposure 
location directly under projection optics PL (imprint location of the pattern through projection optics PL) 
shown as a continuous line. In addition, the condition that the wafer Wl is held is shown by drawing 1 (A) 
and drawing 1 (B) on the wafer stage WST. 
[0036] 

As shown in drawing 1 (B), near the center section of the wafer stage WST, three cylindrical shape-like 
vertical-movement pins ("a center rise" is called hereafter) CP are installed. Only the same amount can go 
up and down the center rise CP in the vertical direction (Z shaft orientations) through the vertical-movement 
device in which it does not illustrate at coincidence (vertical movement). It is possible to move up and 
down, after the center rise CP supported the wafer from the lower part at the time of a wafer load and a 
wafer unload or has held it by the center rise CP by driving according to the above-mentioned vertical- 
movement device at it. In addition, the center rise CP shall carry out adsorption maintenance of the wafer by 
the adsorption section by the vacuum adsorption or the electrostatic adsorption which is not illustrated to a 
point. 
[0037] 

The carrying-in arm 50 is connected to the Z drive 62 connected to the Y drive 60 prolonged in Y shaft 
orientations from the conveyance system chamber 15 side at the body chamber 14 side through opening 15A 
of the conveyance system chamber 15, and opening 14A of the body chamber 14 as shown in drawing 1 (B). 
The carrying-in arm 50 has become movable from the conveyance system chamber 1 5 to the body chamber 
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14 by the drive of the Y drive 60 at Y shaft orientations, and is movable to Z shaft orientations by the drive 
of the Z drive 62. In addition, the condition that the carrying-in arm 50 holds a wafer W2 to the delivery 
location upper part of a wafer, the location WST, i.e., the wafer stage, of a wafer near the delivery in the 
body chamber 14, and is located in it is shown by drawing 1 . Moreover, the wafer conveyance system 
(wafer loader system) of an aligner 100 is constituted from this operation gestalt by the carrying-in arm 50, 
the Y drive 60, etc., and this wafer conveyance system is installed in the conveyance system chamber 15 
with the below-mentioned PURIARAIMENTO system 45 (the 1st detection system). 
[0038] 

In addition, as shown in drawing 2 (A), on the front face by the side of +Z of the carrying-in arm 50 (in 
order to hold a wafer W2, the finger (finger) section 501 ,502 (the part covered with a wafer depending on 
the configuration of the carrying-in arm 50 is also included) which touches a wafer W2 is removed), the 
marks 50a and 50b of the shape of two rectangle set predetermined spacing to X shaft orientations, and are 
formed. These two marks 50a and 50b are used for PURIARAIMENTO of the wafer mentioned later. In 
addition, the two finger sections 501,502 of the carrying-in arm 50 are formed so that it may approach 
mutually (it extends in the abbreviation core of the wafer to hold like), as they progress in the direction of a 
tip so that not only a 12 inches wafer but a 8 inches wafer can be held, and the adsorption sections 501a and 
502a for adsorbing a wafer, respectively are formed in the point. As the adsorption approach by these 
adsorption sections 501a and 502a, vacuum adsorption, electrostatic adsorption, etc. are applicable. 
[0039] 

Moreover, the A-A sectional view in drawing 2 (A) of the carrying-in arm 50 is shown in drawing 2 (B). as 
shown in drawing 2 (B), the location (height) about Z shaft orientations of the top face of a wafer W2 and 
Marks 50a and 50b becomes almost the same [ the finger section 501,502 of the carrying-in arm 50 ] (that is, 
set as detection within the limits of the below-mentioned image pick-up equipment 42 about Z shaft 
orientations) — it is formed in the location by the thickness of a wafer W2 lower than the height of a mark 
like. 
[0040] 

In the body chamber 14, when the carrying-in arm 50 is in the location shown in drawing 1 (A) and drawing 
1 (B), the image pick-up equipment 42 which can picturize the part in which two marks 50a and 50b of the 
carrying-in arm 50 are formed is installed. The image pick-up by this image pick-up equipment 42 is 
performed by control of a main control unit 20, and the image pick-up data obtained by that image pick-up 
are sent to a main control unit 20. In addition, this image pick-up equipment 42 shall be fixed to the 
structure which is not illustrated [ which supports bodies of an aligner, such as projection optics PL, ], and 
the physical relationship with projection optics PL etc. shall be fixed completely. 
[0041] 

In the conveyance system chamber 15, the PURIARAIMENTO system 45 as the 1st detection system 
besides the above-mentioned Y drive 60 is installed. The PURIARAIMENTO system 45 held the wafer, is 
pivotable and is equipped with the turntable 51 which can be driven to Z shaft orientations, and the lighting 
system 81 which illuminates the wafer held in the turntable 51 at the X drive 52 which can be driven to X 
shaft orientations, and the turntable 51 from the -Z side. The rotation location of a turntable 51, the location 
about X shaft orientations, and the height (height of the wafer to hold) of a table are detected by the non- 
illustrated location detection sensor, and the information is sent to the main control unit 20. A main control 
unit 20 controls the location (a rotation location, the location about X shaft orientations, height) of a 
turntable 51 based on the information. In addition, a turntable 51 also carries out adsorption maintenance of 
the wafer by vacuum adsorption or electrostatic adsorption. In drawing 1 (A) and drawing 1 (B), the 
condition that the turntable 51 holds wafer W3 is shown. 
[0042] 

After the carrying-in arm 50 delivers a wafer W2 to the wafer stage WST so that it may mention later, by the 
drive of the Y drive 60 Although it moves to the conveyance system chamber 15 from the body chamber 14, 
and it moves to the -Y side rather than wafer W3 held at the turntable 5 1 , wafer W3 held at the turntable 51 
is received and it comes to hold The PURIARAIMENTO system 45 performs PURIARAIMENTO about 
wafer W3 when being held at the carrying-in arm 50. This PURIARAIMENTO system 45 is further 
equipped with six image pick-up equipments 40a, 40b, 40c, 40d, 40e, and 40f which the 
PURIARAIMENTO system body 41 and this PURIARAIMENTO system body 41 hung caudad above the 
turntable 51 grade, and were supported. If the 6:00 direction over the core of wafer W3 held at the carrying- 
in arm 50 is made into the direction of -Y and the direction of +X is made into a direction at 3:00, the image 
pick-up equipments 40a-40f are installed at a half, 3:00 [ a half, 7:00 / 6:00, 4:00, /, ], and 1 :00 possible [ an 
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image pick-up of the rim section of wafer W3 of the direction of a half and 10:30 ], respectively. In addition, 
the image pick-up equipments 40a, 40c, 40d, and 40e are prolonged in radial [ of a wafer ], and contain two 
cameras (for example, CCD camera) which picturize near [ the / two ] a rim corresponding to a 12 inch 
wafer and a 8 inch wafer, respectively so that not only a 12 inch wafer like wafer W3 but the rim section of 
a 8 inch wafer may be can also be picturized. Image pick-up equipment 40b arranged in the direction of 4:30 
is image pick-up equipment only for 12 inch wafer measurement, and 40f of image pick-up equipment 
arranged in the direction of 10:30 is image pick-up equipment only for 8 inch wafer measurement. 
[0043] 

The field picturized by the image pick-up equipments 40a-40f is shown in drawing 3 (A) as fields VA 
(VA'), VB, VC (VC% VD (VD'), VE (VE'), and VF, respectively, in addition - actual - these image pick- 
up [ all ] equipments 40 — a-40f does not detect the appearance of a wafer all at once, but the image pick-up 
equipment used for the image pick-up of the appearance of a wafer is determined by the sense of the wafer 
held at the carrying-in arm 50. for example, when being held so that the direction of a notch of 12 inches 
wafer W3 may turn into a direction (the direction of -Y) at 6:00 as shown in drawing 3 (A) By the image 
pick-up equipments 40a-40c, image pick-up field VA-VC is picturized, respectively, and when wafer W3 
which is 12 inches is held so that the direction of a notch may turn into a direction (the direction of +X) at 
3:00, Fields VB, VD, and VE are picturized by the image pick-up equipments 40b, 40d, and 40e. Moreover, 
when the 8 inches wafer is held so that the direction of a notch may turn into a direction at 6:00, field VD 1 , 
VC, and VF' are picturized by the image pick-up equipments 40a, 40e, and 40f, VE 1 and VF' are picturized, 
respectively, and field VA ! and when being held so that the direction of a notch may turn into a direction at 
3:00, they are picturized, respectively by the image pick-up equipments 40d, 40c, and 40f. In any case, three 
image pick-up data are obtained by image pick-up, the appearance of a wafer is detected from those image 
pick-up data, and the positional information of a wafer can be detected from the detected appearance by it. 
[0044] 

Moreover, as shown in drawing 1 (A) and drawing 1 (B), the PURIARAIMENTO system 45 is further 
equipped with the lighting system 81 which illuminates the wafer held by the turntable 51 or the carrying-in 
arm 50 from the -Z side. This lighting system 81 illuminates a wafer from the bottom (-Z side), when it has 
the illumination system which can be illuminated, respectively and an image pick-up is performed by the 
image pick-up equipments 40a-40f in each fields VA (VA 1 ), VB, VC (VC), VD (VD 1 ), VE (VE ? ), and VF 
shown in drawing 3 (A). The field VA picturized by image pick-up equipment 40a when the 12 inches wafer 
is held in the direction at 6:00 is expanded, and is shown in drawing 3 (B). Since the wafer is illuminated 
from the bottom as shown in drawing 3 (B), the part whose part equivalent to a wafer is not a wafer as an 
umbra (part shown with a slash) can recognize the appearance of a wafer with a sufficient precision in the 
condition of having made contrast conspicuous, as a bright section. 
[0045] 

In addition, it is not necessary to form a lighting system 81, the light source which illuminates - Z direction 
is not necessarily established in image pick-up equipment 40a-40f, the prism made to reflect the illumination 
light that the illumination light emitted from the light source should be irradiated at the rear face of a wafer 
is arranged in the wafer bottom, and you may make it illuminate a wafer from the bottom by the reflected 
light by the prism. 
[0046] 

Moreover, as shown in drawing 1 (A) and drawing 1 (B), the PURIARAIMENTO system 45 is in the 
condition that wafer W3 was held at the carrying-in arm 50, and is further equipped with the image pick-up 
equipment 46 which detects the marks 50a and 50b formed on the carrying-in arm 50. Field 46V as the 
image pick-up field are shown to drawing 3 by the dotted line. This image pick-up equipment 46 and above- 
mentioned image pick-up equipments [ 40a-40f ] physical relationship becomes possible [ recognizing the 
relative physical relationship of Marks 50a and 50b and a wafer ] from the positional information of the 
wafer which is being fixed, detected the positional information of the marks 50a and 50b in the image pick- 
up data picturized by image pick-up equipment 46, and was detected by the image pick-up by the above- 
mentioned image pick-up equipments 40a-40f. In addition, image pick-up equipment 46 is further equipped 
with the light source, is an epi-illumination method and detects Marks 50a and 50b. 
[0047] 

image pick-up equipment 40a- the image pick-up by 40f and 46 is controlled by the PURIARAIMENTO 
system body 41 under directions of a main control unit 20 — having — image pick-up equipment 40a- the 
image pick-up result picturized by 40f and 46 is sent to a main control unit 20 through the 
PURIARAIMENTO system body 41 . 
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[0048] 

Here, actuation of loading of the 12 inches wafer in an aligner 100 is explained briefly. With this operation 
gestalt, the wafer conveyed toward a turntable 51 from -Y by the non- illustrated conveyance arm (a part of 
above-mentioned wafer conveyance system) is laid on a turntable 51, and adsorption maintenance is carried 
out by the conveyance arm from the resist coater which applies the resist which is not illustrated [ by which 
in-line connection is made with an aligner 100 ], i.e., coater etc., (Coater) at a turntable 51, for example. In 
this case, before being laid on the turntable 51, after that posture was detected or being adjusted to some 
extent mechanically, a wafer shall be laid on a turntable 51 so that the core of a turntable 51 and the core of 
a wafer may be mostly in agreement. Since the approach of this installation is indicated by JP,7-240366,A, it 
omits explanation about that concrete approach. 
[0049] 

If a wafer is held at a turntable 5 1 (condition of wafer W3 shown in drawing 1 ) and evacuation of a 
conveyance arm is checked, a main control unit 20 will rotate a turntable 51 and the held wafer with a 
predetermined angular velocity. A non-illustrated slit sensor is used for a main control unit 20 during 
rotation of this wafer, the notch of a wafer is made to detect, and the eccentricity of the direction of a wafer 
(the direction of a notch) and the XY two-dimensional direction over turntable of core of wafer 5 1 core is 
detected based on that detection result. In addition, the concrete approach of how to calculate the direction 
of this wafer W and the eccentricity based on wafers is indicated by JP,10-12709,A. In addition, as this slit 
sensor, in the case of a 12 inches wafer, at least one of the image pick-up equipments 40a-40e may be used, 
and, in the case of a 8 inch wafer, at least one [ image pick-up equipments / 40a 40c-40f ] may be used. If it 
does in this way, the number of sensors, such as a camera in the conveyance system chamber 15, is 
reducible. 
[0050] 

Subsequently, angle of rotation of a turntable 51 is controlled by the main control unit 20 so that the 
direction of the notch for which it asked in the top is in agreement with a predetermined direction (the 
direction of -Y), for example, the 6:00 direction. Moreover, according to X shaft-orientations component of 
the eccentricity based on [ which was then measured ] wafers, the location of X shaft orientations of a 
turntable 51 is determined by the drive of the X drive 52, and a turntable 51 is positioned in the location. 
Thus, a location gap of rotation of a wafer and X shaft orientations is amended. In case amendment of these 
location gaps etc. performs PURJARAIMENTO in the PURJARAIMENTO system 45 mentioned later, the 
appearance of a wafer is performed in order to adjust the location of a wafer so that it may go into the image 
pick-up equipments [ 40a-40f ] field of view VA (VA f ), VB, VC (VC), VD (VD')> VE (VE 1 ), and VF, i.e., 
the fields shown in drawing 3 (A). 
[0051] 

Termination of the rough alignment of the above-mentioned wafer performs delivery of a wafer to the 
carrying-in arm 50 from a turntable 51 . Delivery of this wafer is performed by rise (or descent of a turntable 
51) of the carrying-in arm 50, and the carrying-in arm 50 carries out adsorption maintenance of the wafer by 
the adsorption sections 501a and 502a. In addition, at the time of delivery of a wafer, the relative physical 
relationship about Y shaft orientations of a turntable 51 and the carrying-in arm 50 shall be adjusted to a 
location where Y shaft-orientations component of the eccentricity based on [ which was searched for in the 
top ] wafers is canceled by tuning the halt location of the carrying-in arm 50 finely. Moreover, the carrying- 
in arm 50 carries out to your having made it freely located in the turntable 51 upper part until below- 
mentioned PURJARAIMENTO is completed. In addition, the drive which drives a turntable 51 to Y shaft 
orientations is formed, it may use combining this drive or the carrying-in arm 50 at the time of the above- 
mentioned delivery, and the relative physical relationship of the wafer and the carrying-in arm 50 about Y 
shaft orientations may be adjusted. 
[0052] 

After delivery completing to the carrying-in arm 50 of the above-mentioned wafer, a main control unit 20 
directs PURJARAIMENTO activation on the PURIARAIMENTO system body 41. At this time, a main 
control unit 20 transmits the information (for size, the direction of 12 inches, 8 inches, and a notch is the 
information on the 6:00 direction, the 3:00 direction, etc.) about a wafer to the PURIARAIMENTO system 
body 41 then. The PURIARAIMENTO system body 41 chooses at least three image pick-up equipments 
used for the image pick-up of a wafer from the image pick-up equipments 40a-40f, and makes selected 
image pick-up equipment picturize a wafer based on the information. For example, it is a 12 inch wafer, and 
when a notch is located in a direction at 6:00, the PURIARAIMENTO system body 41 chooses the image 
pick-up equipments 40a-40c, and the image pick-up equipments 40a-40c picturize the field (VA, VB, VC 
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which are shown in drawing 3 ) of the rim of a wafer. Those image pick-up data are sent to a main control 
unit 20 through the PURIARAIMENTO system body 41 . A main control unit 20 computes the amount of 
location gaps (this is set to (delta X, delta Y)) and the amount of rotation gaps (this is set to deltatheta) of a 
location (criteria location) and an actual location of a request in XY flat surface about the core of a wafer 
based on the image pick-up result sent from the PURIARAIMENTO system body 41 . 
[0053] 

Moreover, the PURIARAIMENTO system body 41 directs an image pick-up also to image pick-up 
equipment 46. At this time, as shown in drawing 3 (A), two marks 50a and 50b formed on the carrying-in 
arm 50 are included in image pick-up field 46V of image pick-up equipment 46, and the image pick-up data 
of the field where those marks 50a and 50b are included come to be obtained. This image pick-up data is 
also sent to a main control unit 20 through the PURIARAIMENTO system body 41 . From this image pick- 
up result (namely, positional information of the carrying-in arm 50 in XY flat surface (rotation information 
is included)), the above-mentioned amount of location gaps (delta X, delta Y), and amount of rotation gaps 
deltatheta, a main control unit 20 computes the information about the relative physical relationship of two 
marks 50a and 50b and wafers which were formed in the carrying-in arm 50, and stores this information in 
non-illustrated storage. 
[0054] 

The carrying-in arm 50 moves even to the loading position upper part shown as the continuous line of 
drawing 1 by the drive of the Y drive 60 under control by the main control unit 20 after the above- 
mentioned PURIARAIMENTO termination. Thereby, a wafer is conveyed to the same location as the wafer 
W2 shown in drawing 1 . And a main control unit 20 directs an image pick-up to image pick-up equipment 
42. At this time, the image pick-up field of image pick-up equipment 42 is a field including two marks 50a 
and 50b of the carrying-in arm 50. The image pick-up data obtained by the image pick-up are sent to a main 
control unit 20. A main control unit 20 computes the positional information of two marks 50a and 50b on 
the carrying-in arm 50 based on that image pick-up data. This positional information, Based on the 
information about the relative physical relationship of two marks 50a and 50b and wafers which were 
memorized to non-illustrated storage, the point computes the amount of location gaps of the wafer in this 
condition (deltaX 1 , deltaY 1 ), and amount of rotation gaps deltatheta 1 , and is memorized to storage. 
[0055] 

In addition, conveyance actuation of the wafer described so far is mainly performed, while other wafers 
( drawing 1 wafer Wl) held on the wafer stage WST are being exposed. Therefore, the time amount which 
the conveyance actuation mentioned above takes does not influence a throughput. Moreover, since the wafer 
conveyance system is installed in the conveyance chamber 1 5 with this operation gestalt, even if it performs 
the above-mentioned conveyance actuation in parallel to exposure processing of other wafers, the exposure 
precision in other wafers is not influenced. It stands by as it is in this loading position upper part until 
exposure of other wafers ends the carrying-in arm 50 and the unload of that wafer is completed. 
[0056] 

Exposure of a wafer is completed, the wafer stage WST moves to an unloading position, and the unload of 
the wafer is performed by the center rise CP and coordination actuation of a non-illustrated taking-out arm. 
When an unload is completed, a main control unit 20 moves the wafer stage WST to the loading position 
shown in drawing 1 from an unloading position, carries out coordination actuation of the carrying-in arm 50 
and the center rise CP, and makes the wafer held at the carrying-in arm 50 receive and pass the center rise 
CP. At this time, a main control unit 20 is based on the amount of location gaps of a wafer (deltaX', deltaY') 
and amount of rotation gaps deltatheta 1 which were obtained as a result of PURIARAIMENTO. By 
positioning the wafer stage WST from an original loading position in the location where only (-deltaX' and - 
deltaY f ) shifted, for example That is, a wafer is delivered after changing into the condition of having 
amended the relative physical relationship of the carrying-in arm 50 and the wafer stage WST, and having 
canceled the amount of location gaps (deltaX ? , deltaY 1 ). In addition, instead of adjusting the location of the 
wafer stage WST, the halt location of the carrying-in arm 50 is adjusted, and you may make it cancel the 
above-mentioned amount of location gaps (deltaX 1 , deltaY') combining this. 
[0057] 

Furthermore, after a wafer receives in the center rise CP completely and is passed to it, a main control unit 
20 rotates the center rise CP, and cancels amount of rotation gaps deltatheta 1 of a wafer. However, since 
there is a limitation in angle of rotation of the center rise CP, the center rise CP is in tolerance and rotates a 
wafer. When amount of rotation gaps deltatheta 1 of a wafer is completely noncancellable, the sense within 
XY flat surface of the wafer stage WST (namely, thetaz) may be adjusted, and you may make it adjust the 
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sense within XY flat surface of a reticle stage RST only by rotation of the center rise CP. 
[0058] 

The center rise CP descends after the above-mentioned processing, finally a wafer is laid in the wafer stage 
WST, and it is held by vacuum adsorption. If a wafer adsorbs completely, a main control unit 20 will 
specifically move the wafer stage WST to the detection location of the first alignment mark a projection 
optics PL side, and will perform alignment (detection of an alignment mark) by the non-illustrated 
alignment system to the held wafer. After this alignment is completed, in order to carry out scan exposure of 
the shot field of the beginning of a wafer, the wafer stage WST is moved to the imprint location (correctly 
scan exposure starting position) of a pattern from that alignment location. And by making hard flow scan 
mutually the wafer stage WST and a reticle stage RST in accordance with Y shaft orientations, scan 
exposure of step - and - scanning method is performed, and the contraction imprint of the circuit pattern of 
Reticle R is carried out through projection optics PL to each shot field of Wafer W. And an unload is 
performed like other above-mentioned wafers after exposure termination of all shot fields. 
[0059] 

in addition, also while this wafer is exposed, the carrying-in arm 50 holding the wafer which should be 
exposed next which above-mentioned PURIARAIMENTO (the above -- a gap — an amount — delta — X — ' 
— delta — Y — ' — delta — theta — 1 — detection) ended above the loading position can be made to stand by as 
mentioned above Moreover, a wafer can be being exposed and the following wafer can be made to hold and 
stand by further on a turntable 51 also during standby of the carrying-in arm [ / above a loading position ] 
50. If it does in this way, since it can be made only the time amount which delivery of the wafer from the 
carrying-in arm 50 to the wafer stage WST takes the time amount which loading of a wafer takes, and the 
time amount which migration to the imprint location (alignment location) which minded projection optics 
PL from the loading position of the wafer stage WST takes, the non-exposure time (time amount which 
actuation other than exposure actuation takes) can be shortened, and a throughput can be raised. In addition, 
in drawing 1 (A) and drawing 1 (B), the wafer under exposure is shown as a wafer Wl, the wafer which 
stands by on a loading position is shown as a wafer W2, and the wafer which stands by on a turntable 5 1 is 
shown as wafer W3. Moreover, with this operation gestalt, when it is not necessary to distinguish a wafer 
with the location, it shall also only be called Wafer W. 
[0060] 

As stated to the detail above, when the carrying-in arm 50 holds a wafer, the PURIARAIMENTO system 45 
detects the information about the relative position of two marks 50a and 50b and wafers which were formed 
on the carrying-in arm 50, and only suppose that it is to detect the positional information of Marks 50a and 
50b near the loading position which delivers a wafer to the wafer stage WST from the carrying-in arm 50. 
That is, beforehand, if the information (detection result of the PURIARAIMENTO system 45) about the 
relative position of Marks 50a and 50b and a wafer is detected, a main control unit 20 can recognize the 
positional information of a wafer [ / near / the / the loading position ] only by detecting the positional 
information (detection result of image pick-up equipment 42) of the marks 50a and 50b when direct 
detection of the positional information of a wafer is not carried out by the loading position but ** is also 
located in a loading position. If it does in this way, since it will become unnecessary to equip a loading 
position with a detection system like the large-scale PURIARAIMENTO system 45 which detects the 
positional information of a wafer from the appearance of a wafer etc., and a loading position can be brought 
more now close to projection optics PL, migration length of the wafer stage WST for loading can be 
shortened and the transit time can be shortened, improvement in a throughput can be aimed at. 
[0061] 

The rough configuration of aligner 100 ! as an example of a comparison to the aligner 100 of this operation 
gestalt is shown in drawing 4 (A) and drawing 4 (B). In drawing 4 (A) and drawing 4 (B), the same sign is 
given to the member of the same function as drawing 1 (A) and drawing 1 (B), and an operation, and the 
explanation is omitted here. Since the location which performs PURIARAIMENTO serves as the upper part 
of a loading position in order that this aligner 100 f may deliver a wafer to the wafer stage WST promptly 
from PURIARAIMENTO like the aligner 100 of this operation gestalt although it is equipped with the 
PURIARAIMENTO system body 41 and the image pick-up equipments 40a-40f as shown in drawing 4 (A) 
and drawing 4 (B), the PURIARAIMENTO system body 41 grade is placed near the projection optics PL. In 
such a case, as shown in drawing 4 (B), although 40f of especially image pick-up equipment placed in the 
direction of 10:30 comes to be arranged in projection optics PL and the nearest location, the location of 40f 
of this image pick-up equipment and the detection location of the appearance of these wafers are strictly 
specified by specification, and cannot change it by it. Therefore, that spacing is L', as spacing of a loading 
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position and the imprint location of a pattern is opened to some extent, and a colander is not obtained but it 

is shown in drawing 4 (A) for this PURIARAIMENTO system. 

[0062] 

on the other hand, in the aligner 100 of this operation gestalt shown in drawing 1 (A) etc. Information about 
the relative physical relationship of Marks 50a and 50b and a wafer is detected in a location distant from 
projection optics PL by forming Marks 50a and 50b on the carrying-in arm 50. Since what is necessary is to 
detect only the positional information of Marks 50a and 50b near the loading position The image pick-up 
equipment installed near the projection optics PL can be made only into one set, and the loading position 
can be brought close to projection optics PL (the spacing L in drawing 1 (A), L<L'). In addition, in the 
aligner 100, spacing L is shortened until it will be in the condition that the tip became cone-like and that a 
wafer W2 enters to near the tip of projection optics PL, as [ shorten / as much as possible / spacing L ]. 
[0063] 

Since size of the wafer base 1 7 can be made small if spacing L becomes short as mentioned above, there is 

also a side face in which it becomes possible to make the footprint of equipment small. 

[0064] 

As shown in drawing 4 (A) and drawing 4 (B), moreover, in conventional aligner 100' As mentioned above, 
although the prism for illumination-light reflection with which the heat generated from there has a bad 
influence on the optical property of projection optics PL, and is formed along with these may serve as a 
failure of the flow of the controlled atmosphere under exposure since the PURIARAIMENTO system is 
arranged near the projection optics PL As shown in drawing 1 (A) etc., in the aligner 100 of this operation 
gestalt The prism which reflects the illumination light emitted from two or more light sources (lighting 
system 81) for detecting the appearance of a wafer, and those light sources (and the driving gear), Since it is 
not necessary to equip a list with image pick-up equipment etc. near the loading position (near projection 
optics PL) In the heat generated from the light source not transmitting to projection optics PL etc., since the 
thing acting as [ with prism etc. ] the failure of the flow of the controlled atmosphere at the time of exposure 
is lost, the fall of exposure precision can also be prevented. 
[0065] 

Moreover, with this operation gestalt, as shown in drawing 1 (A) and drawing 1 (B), Marks 50a and 50b are 
formed in the location distant from projection optics PL rather than the maintenance location of the wafer in 
the carrying-in arm 50. In this case, since the location distant from projection optics PL has Marks 50a and 
50b also when the carrying-in arm 50 is located near the loading position, image pick-up equipment 42 can 
be arranged in the location distant from projection optics PL as much as possible. Therefore, spacing L can 
be shortened as shown in drawing 1 (A). 
[0066] 

Moreover, as shown to drawing 2 (B) by this operation gestalt, it is desirable to make it arranged in the 
abbreviation same flat surface where Marks 50a and 50b and the field of the wafer held at the carrying-in 
arm 50 are parallel in XY flat surface. In this case, the PURIARAIMENTO system 45 can detect now the 
information about the relative position of a wafer and Marks 50a and 50b with a sufficient precision in the 
same focus, in addition, not necessarily in agreement in a wafer side and Marks 50a and 50b — it is not 
necessary to make — for example, image pick-up equipment 40a- both may be detached and stationed to a Z 
direction within limits with the image pick-up possible in which by 40f and 46. Moreover, when a wafer 
side differs in the height (location of Z shaft orientations) from Marks 50a and 50b, according to the 
deflection, the image pick-up equipments 40a-40f and image pick-up equipment 46 may be changed in the 
location of the focal plane (detection side). 
[0067] 

Moreover, with this operation gestalt, the positional information of the wafer before being held by the 
carrying-in arm 50 is detected by the non-illustrated slit sensor, and it has further the adjustment device of 
the turntable 51 which carries out abbreviation adjustment of the location of a wafer so that a wafer may be 
held in the location in predetermined tolerance at the carrying-in arm 50, and X drive 52 grade. In this case, 
the location of the wafer after being held at the carrying-in arm 50 becomes in predetermined tolerance, and 
the repeatability of the location of the wafer held at the carrying-in arm 50 improves. If the repeatability of 
the location of this wafer improves, since it will surely come to fit in the field of view whose appearances of 
a wafer are the image pick-up equipments 40a-40f of a PURIARAIMENTO system, for example, useless 
processes, such as relocation of a wafer, become unnecessary, and the fall of a throughput can be prevented. 
[0068] 

Moreover, with this operation gestalt, the PURIARAIMENTO system 45 shall be arranged in the location 
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which performs abbreviation adjustment of the location of a wafer, i.e., the location which can also detect 
the positional information of the wafer before being held by the carrying-in arm 50, and not a non-illustrated 
slit sensor but the image pick-up equipments 40a-40f of the PURIARAIMENTO system 45 shall be used as 
a detection system which detects the outline location of a wafer. In this case, since the detection system 
which detects the location of the wafer before being held at the carrying-in arm 50, and the detection system 
which detects the location of the wafer after being held at the carrying-in arm 50 can be communalized as a 
PURIARAIMENTO system 45, an equipment configuration can be simplified. Simplification of this 
equipment configuration has various effectiveness, such as space-saving-izing not only by the cost cut of 
equipment but the miniaturization of equipment, and prevention of a fall of the exposure precision under the 
effect of the heat by reduction of the number of heat-source slack cameras. 
[0069] 

In addition, although the mark formed on the carrying-in arm 50 was considered as two marks 50a and 50b 
of the shape of a rectangle as shown in drawing 2 (A) with the above-mentioned operation gestalt, in this 
invention, the configuration of these marks is not limited but can apply the mark of a cross hair, a parallel- 
crosses mark and the character mark of a rice field, Rhine - and - tooth-space pattern, and all other 
configurations. 
[0070] 

Moreover, it may be [ one mark ] good and there may be three or more. For example, as shown in drawing 
5 , it is good also as two or more marks from which either [ at least ] a configuration or magnitude differs 
mutually being prepared in the location where it differs on the carrying-in arm 50, respectively. In this case, 
since the probability for the image pick-up equipments 42 and 46 to detect the mark on the carrying-in arm 
50 improves to the width of face of the repeatability of the conveyance precision of the carrying-in arm 50 
even if the detection visual field of the image pick-up equipments 42 and 46 is comparatively narrow, the 
positional information of the carrying-in arm 50 is detectable with a sufficient precision from the detection 
result of that mark. By the mark shown in drawing 5 , if the aspect ratio of the mark included in a field of 
view in every direction is computed for example, it can recognize which mark was detected. Moreover, it 
does not stop at the example shown in drawing 5 , but you may make it form the above-mentioned cross 
hair, a parallel-crosses mark, and the character mark of a rice field in a suitably different location. Moreover, 
you may make it arrange two or more marks in the shape of a matrix. 
[0071] 

In case a wafer is delivered on the wafer stage WST from the carrying-in arm 50, with the above-mentioned 
operation gestalt moreover, by the location of the wafer stage WST, and rotation of the center rise CP The 
location gap (delta X, delta Y) of a wafer and amount of rotation gaps deltatheta which were detected with 
the PURIARAIMENTO system body 41 (— namely, — an image pick-up — equipment — 42 — 46 — 
depending — a mark — 50 — a — 50 — b — detection — a result — from — obtaining — having — the — 
positional information — using — determining — having — loading — a position — a wafer — the above — a 
gap — an amount — delta — X — 1 — delta — Y — 1 — delta — theta — r — ) — having canceled — although — this 
invention — this — **** — limiting — not having . For example, when the center rise CP cannot rotate in the 
direction of thetaz, amount of rotation gaps deltatheta' may be made to be canceled by rotation of thetaz of 
the wafer stage WST (at least the part containing a wafer holder). However, when the range of rotation of 
thetaz of the wafer stage WST is narrow, you may make it cancel amount of rotation gaps deltatheta 1 by 
rotation of thetaz of a reticle stage RST like the above-mentioned combining instead of [ this ] or this. In 
addition, minute rotation of the carrying-in arm 50 may be carried out combining this instead of rotating at 
least one of the center rise CP, the wafer stage WST, and the reticle stages RST. 
[0072] 

Moreover, with the above-mentioned operation gestalt, although vertical movement of the center rise CP 
shall perform loading and the unload of a wafer, the center rise CP may move a part of wafer stage WST 
(wafer holder etc.) up and down as immobilization, for example. Furthermore, although the center rise CP 
shall have three pins with the above-mentioned operation gestalt, it is good also as what has only one pin as 
indicated by JP,2000-100895,A and corresponding U.S. Pat. No. 6,184,972, for example. Moreover, 
although the center rise CP shall be formed in the wafer stage WST with the above-mentioned operation 
gestalt, it is not necessary to necessarily form the center rise CP, and this invention can be applied also to the 
aligner which performs loading and the unload of a wafer without using the center rise CP. For example, the 
opening into which two places of a wafer holder are cut and lacked and a carrying-in arm advances may be 
prepared, and the method which a carrying-in arm is moved up and down in this opening, and performs 
loading and the unload of a wafer may be adopted as indicated by JP,1 1-284052,A etc. What is necessary is 
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just to cancel above-mentioned amount of rotation gaps deltatheta' with this aligner by rotating at least one 

of the carrying-in arm 50, the wafer stage WST, and the reticle stages RST. 

[0073] 

Moreover, with the above-mentioned operation gestalt, although the carrying-in arm 50 was made movable 
only to Y shaft orientations and Z shaft orientations, the carrying-in arm 50 adjusts the sense of X shaft 
orientations and the direction of thetaz. In this case, even if it does not perform rotation of justification of 
the wafer stage WST, the center rise CP, etc., you may make it cancel the amount of location gaps of the 
above-mentioned wafer (deltaX 1 , deltaY'), and amount of rotation gaps deltatheta 1 by moving the carrying-in 
arm 50 slightly in the X-axis and Y shaft orientations, and the direction of thetaz from that criteria location 
in advance of delivery of a wafer, respectively. Whether it adjusts with the carrying-in arm 50 or it adjusts 
on the wafer stage WST etc. should just choose in consideration of the superiority or inferiority of those 
positioning accuracy. 
[0074] 

Moreover, although the above-mentioned operation gestalt made respectively separate the image pick-up 
equipment which detects the marks 50a and 50b of the carrying-in arm 50, and the image pick-up equipment 
which detects the appearance of a wafer, you may make it equipped with the image pick-up equipment with 
which a field of view can picturize the large mark on the carrying-in arm 50, and the appearance of a wafer 
to coincidence. If it does in this way, since the relative location of a mark and a wafer is detectable based on 
the same image pick-up data, improvement in the detection precision of the physical relationship is 
expected. Moreover, since the number of image pick-up equipment can be reduced, various effectiveness, 
such as space-saving-izing not only by the cost cut of equipment but the miniaturization of equipment and 
prevention of a fall of the exposure precision under the effect of the heat by reduction of the number of heat- 
source slack cameras, can be acquired. In addition, it cannot be overemphasized that it is desirable for the 
mark and wafer of the carrying-in arm 50 especially to be in the same location (height) about the direction 
of an optical axis of that image pick-up equipment in this case. 
[0075] 

Moreover, as the above-mentioned operation gestalt explained, a mark is detected by the epi-illumination 
system and, as for the appearance of a wafer, it is desirable to detect by applying lighting from the rear face 
of a wafer. Therefore, what is necessary is to form the prism inserted in the part of the rear face of the wafer 
corresponding to the image pick-up range of the appearance of a wafer, and its driving gear, to illuminate a 
mark and near the appearance section of a wafer by the same illumination system, and just to illuminate a 
wafer from the rear face by the reflected light by prism, in picturizing a mark and the appearance of a wafer 
in the same field of view as coincidence. 
[0076] 

Moreover, although the carrying-in arm 50 in the above-mentioned operation gestalt needs to serve as a 
configuration which avoids an image pick-up equipments [ 40a-40f ] image pick-up field as is shown in 
drawing 3 (A), image-processing precision does not need to be high and it does not need to become the 
configuration in which a carrying-in arm avoids the image pick-up field also for the appearance of a wafer 
by epi-illumination when [ with a sufficient precision ] it can detect. Moreover, in the reflection property to 
the light of a carrying-in arm, as long as it makes it differ from the reflection property of a wafer 
remarkably, the finger section of a carrying-in arm may serve as a configuration which is settled in the 
image pick-up range of PURIARAIMENTO image pick-up equipment conversely. In short, the 
configuration of the carrying-in arm 50 is not limited to the above-mentioned operation gestalt, and it is 
arbitrary and does not matter. Moreover, as the mark of the above-mentioned marks 50a and 50b etc. is 
prepared in a location which is settled in the image pick-up range of PURIARAIMENTO image pick-up 
equipment in this case, you may make it picturize the location of the appearance of that mark and wafer to 
coincidence with the same equipment. In this case, if two or more marks are formed all over the finger 
section, in contrast with those marks becoming easier to detect the appearance of a wafer as mentioned 
above, if the configuration or magnitude of those marks is made to differ mutually, it will become easy to 
detect a location gap of a wafer. 
[0077] 

Moreover, it considers and deals also in a conveyance member as not limited to the conveyance arm 50 of 
the above-mentioned operation gestalt, for example, shown in drawing 6 as a conveyance member. 
Carrying-in arm 50' shown in drawing 6 is a thing of a gestalt which holds a wafer in the space formed 
between the arm section and these claw parts 70a-70c by three claw parts 70a, 70b, and 70c (the same 
adsorption device as the adsorption sections 501a and 502a is established also at this tip) arranged in the 
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both ends of the arm section of the shape of a rod prolonged in X shaft orientations. You may make it 
prepare the mark equivalent to the above-mentioned marks 50a and 50b in this arm section in this carrying- 
in arm 50*. For example, if mark 50a 1 is formed in the location on the arm section equivalent to the core of 
the wafer held without the location gap, the location of the mark comes to show the ideal center position of a 
wafer, the relative physical relationship of a wafer and a mark will be set to the amount of location gaps of a 
wafer (delta X, delta Y), and amount of rotation gaps deltatheta as it is, it can omit computing relative 
physical relationship, and the computation time will come to be shortened. 
[0078] 

Moreover, although the above-mentioned operation gestalt explained the case where a wafer with a notch 
was processed, also when processing a wafer with OF, it cannot be overemphasized that this invention is 
applicable. 
[0079] 

Moreover, when performing PURIARAIMENTO of a wafer, although [ the above-mentioned operation 
gestalt ] three appearances of a wafer are detected, if the amount of location gaps of a wafer (delta X, delta 
Y) and amount of rotation gaps deltatheta can compute with a sufficient precision, it is also good to detect 
only one appearance of a wafer in the to some extent large image pick-up range (range which surely 
contains a notch etc.). 
[0080] 

Moreover, the above-mentioned operation gestalt has prescribed nothing especially about unload actuation 
of a wafer. You may be the location same about an unloading position as a loading position, and may be 
another location. Anyway, since it is not necessary to perform PURIARAIMENTO at the time of an unload, 
unless a taking-out arm and a wafer interfere in projection optics PL, an unloading position can be brought 
close to an imprint location, moreover — the above-mentioned operation gestalt - the PURIARAIMENTO 
system 45 — image pick-up equipment 40a- although it shall have 40f and 46, the sensor used for detection 
of the appearance of a wafer or the marks 50a and 50b of the carrying-in arm 50 is not restricted to image 
pick-up equipment, and may use a quantity of light sensor etc. This is the same also about image pick-up 
equipment 42. Furthermore, with the above-mentioned operation gestalt, before delivering a wafer to the 
carrying-in arm 50 from a turntable 51, the adjustment device which carries out abbreviation adjustment of 
the location shall be established, but when the amount of gaps of the core of a wafer and the center of 
rotation of a turntable 51 is made comparatively small, for example and a wafer can be laid in a turntable 51, 
it is not necessary to establish the adjustment device. 
[0081] 

Moreover, with the above-mentioned operation gestalt, although an aligner 100 shall be equipped with one 
wafer stage, this invention is applicable also to an aligner equipped with two wafer stages as indicated by 
the international public presentation WO 98/No. 241 15, WO 98/No. 40791, etc., for example. In addition, 
since it is moved to an alignment location in advance of the above-mentioned imprint location from a 
loading position in many cases, as for the wafer stage where loading of the wafer was carried out, it is 
desirable to determine a loading position also in consideration of arrangement of an alignment system. 
[0082] 

Moreover, other vacuum-ultraviolet light sources, such as Ar2 laser light source (output wavelength of 
126nm), may be used as the light source of the illumination system which is not illustrated [ which emits the 
exposure light IL ]. Moreover, the single wavelength laser beam of the infrared region oscillated not only 
from a laser beam but from the DFB (Distributed Feedback, distribution feedback) semiconductor laser or 
fiber laser outputted from each above-mentioned light source as a vacuum-ultraviolet light, for example or a 
visible region may be amplified with the fiber amplifier with which the erbium (Er) (or both an erbium and 
an ytterbium (Yb)) was doped, and the higher harmonic which carried out wavelength conversion may be 
used for ultraviolet radiation using a nonlinear optical crystal. Moreover, this invention may be applied to 
the aligner using charged-particle lines, such as EUV light, an X-ray or an electron ray, and an ion beam, as 
an exposure beam. Furthermore, this invention may be applied to the immersion photolithography system 
with which a liquid is filled between the projection optics PL and the wafers which are indicated by the 
international public presentation WO 99/No. 49504 etc., for example. 
[0083] 

In addition, although the above-mentioned operation gestalt explained the case where this invention was 
applied to scanning aligners, such as step - and - scanning method, of course, the applicability of this 
invention is not limited to this. That is, this invention is suitably applicable to aligners, such as a contraction 
projection aligner of step-and-repeat method and step - and - SUTITCHI method, or a pro squeak tee 
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method, or a mirror projection aligner, a photograph repeater, etc. 
[0084] 

Moreover, although the above-mentioned operation gestalt explained the case where this invention was 
applied to the aligner for semi-conductor manufacture, this invention is widely applicable to the aligner for 
manufacturing the aligner for liquid crystal which imprints a liquid crystal display component pattern on the 
glass plate of not only this but a square shape, the thin film magnetic head, an image sensor, a micro 
machine, organic electroluminescence, a DNA chip, etc. 
[0085] 

In addition, while including the illumination-light study system and projection optics which consist of two 
or more lenses in the body of an aligner and carrying out optical adjustment, the aligner of the above- 
mentioned operation gestalt can be manufacture by attaching in the body of an aligner the reticle stage and 
wafer stage which consist of many machine parts, connecting wiring and piping, and carrying out 
comprehensive adjustments ( electric adjustment, check of operation, etc.) further. In addition, as for 
manufacture of an aligner, it is desirable to carry out in the clean room where temperature, an air cleanliness 
class, etc. were managed. 
[0086] 

Moreover, in order to manufacture the reticle or mask used not only with micro devices, such as a 
semiconductor device, but with an optical aligner, an EUV aligner, an X-ray aligner, an electron ray aligner, 
etc., this invention is applicable also to the aligner which imprints a circuit pattern to a glass substrate or a 
silicon wafer. Generally with the aligner using DUV (far-ultraviolet) light, VUV (vacuum ultraviolet) light, 
etc., a transparency mold reticle is used here, and quartz glass, the quartz glass with which the fluorine was 
doped, a fluorite, magnesium fluoride, or Xtal is used as a reticle substrate. 
[0087] 

Furthermore, although the above-mentioned operation gestalt explained the case where this invention was 
applied to an aligner, this invention is suitably applicable even if it is equipments, such as test equipment 
other than an aligner, and processing equipment. 
[0088] 

«device manufacture approach» 

Next, the operation gestalt of the manufacture approach of the device which used the aligner 100 mentioned 

above at the lithography process is explained. 

[0089] 

The flow chart of the example of manufacture of devices (semiconductor chips, such as IC and LSI, a liquid 
crystal panel, CCD, the thin film magnetic head, micro machine, etc.) is shown in drawing 7 . As shown in 
drawing 7 , first, in step 201 (design step), the function and engine-performance designs of a device (for 
example, circuit design of a semiconductor device etc.) are performed, and the pattern design for realizing 
the function is performed. Then, the mask in which the designed circuit pattern was formed is manufactured 
in step 202 (mask manufacture step). On the other hand, in step 203 (wafer manufacture step), a wafer is 
manufactured using ingredients, such as silicon. 
[0090] 

Next, in step 204 (wafer processing step), an actual circuit etc. is formed on a wafer with a lithography 
technique etc. so that the mask and wafer which were prepared at step 201 - step 203 may be used and 
mentioned later. Subsequently, in step 205 (device assembly step), a device assembly is performed using the 
wafer processed at step 204. A dicing process, a bonding process, and processes, such as a packaging 
process (chip enclosure), are included in this step 205 if needed. 
[0091] 

Finally, in step 206 (inspection step), the check test of the device created at step 205 of operation, a torture 
test, etc. are inspected. After passing through such a process, a device is completed, and this is shipped. 
[0092] 

The detailed example of a flow of the above-mentioned step 204 in a semiconductor device is shown in 
drawing 8 . In drawing 8 , the front face of a wafer is oxidized in step 211 (oxidation step). An insulator 
layer is formed in a wafer front face in step 212 (CVD step). In step 213 (electrode formation step), an 
electrode is formed by vacuum evaporationo on a wafer. Ion is driven into a wafer in step 214 (ion 
implantation step), the above step 21 1 - step 214 — each constitutes the head end process of each phase of 
wafer processing, and is chosen and performed according to required processing in each phase. 
[0093] 

In each phase of a wafer process, after an above-mentioned head end process is completed, as it is the 
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following, a tail end process is performed. By down stream processing, a sensitization agent is first applied 
to a wafer in step 215 (resist formation step) after this. Then, in step 216 (exposure step), the circuit pattern 
of a mask is imprinted to a wafer using the aligner 100 of the above-mentioned operation gestalt. Next, the 
wafer exposed in step 217 (development step) is developed, and the exposed member of parts other than the 
part into which the resist remains is removed by etching in step 218 (etching step). And the resist which 
etching ended and became unnecessary is removed in step 219 (resist removal step). 
[0094] 

By carrying out by repeating the head end process and tail end process of these, a circuit pattern is formed 

on a wafer multiplex. 

[0095] 

If the device manufacture approach of this operation gestalt explained above is used, since the aligner 100 of 
the above-mentioned operation gestalt will be used in an exposure process (step 216), a throughput can be 
raised. Consequently, it becomes possible to raise the productivity (for the yield to be included) of the 
device of a high degree of integration. 
[0096] 

[Effect of the Invention] 

According to the aligner of this invention, it is effective in raising a throughput, maintaining exposure 

precision. 

[0097] 

Moreover, according to the device manufacture approach of this invention, it is effective in the ability to 
raise the productivity of the device of a high degree of integration. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (A) is drawing of longitudinal section of the aligner concerning 1 operation gestalt 
of this invention, and drawing 1 (B) is the cross-sectional view of the aligner. 

[Drawing 2] Drawing 2 (A) is the plan showing the configuration of a carrying-in arm, and drawing 2 (B) is 
the A-A sectional view. 

[Drawing 3] Drawing 3 (A) is drawing showing the image pick-up field at the time of PURI ARAIMENTO, 
and drawing 3 (B) is the enlarged drawing of the image pick-up field. 

[Drawing 4] Drawing 4 (A) is drawing of longitudinal section showing the outline configuration of the 
conventional aligner, and drawing 4 (B) is the cross-sectional view of the aligner. 
[Drawing 5] It is drawing showing other examples of the mark formed in the carrying-in arm. 
[Drawing 6] It is drawing showing other examples of a carrying-in arm. 

[Drawing 7] It is a flow chart for explaining the operation gestalt of the device manufacture approach 
concerning this invention. 

[Drawing 8] It is the flow chart which shows the detail of step 204 of drawing 7 . 
[Description of Notations] 

20 — A main control unit, 40a-40f - Image pick-up equipment, 41 — PURI ARAIMENTO system body, 42 - 
- Image pick-up equipment (the 2nd detection system), 45 — PURIARAIMENTO system 46 (the 1st 
detection system) — Image pick-up equipment, 50 50 ! — A carrying-in arm (conveyance member), 50a and 
50b, 50a' — Mark, 51 [ — Z drive, 81 / — A lighting system, 100 / - An aligner, CP / — A center rise 
(temporary attaching part), PL / - Projection optics, RST / — A reticle stage (mask supporting structure), 
Wl and W2, W3 / - Wafer (body). ] - A turntable, 52 - X drive, 60 - Y drive, 62 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 





[Drawing 2] 



http : //www4 . ipdl . ncipi . go . jp/cgi -bin/ tr an_web_cgi_ej j e 



10/17/2006 



JP,2004-247548,A [DRAWINGS] 



Page 2 of 4 




(B) 



50a 



W2 



501 



801a 



[Drawing 3] 

(A) 




[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 1 0/1 7/2006 



JP,2004-247548,A [DRAWINGS] 



Page 3 of 4 



(A) 

2 100* 




[Drawing 7] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/17/2006 



JP,2004-247548,A [DRAWINGS] 



Page 4 of 4 



201 



202 



204 



205 



206 



T 



203 



[Drawing 8] 



214 



B it 



212 



cvo 
ZD — 



213 



215 



• 216 



217 



- 218 



219 



[Translation done.] 



http://www4.ipdl.ncipi. go.jp/cgi-bin/tran_web_cgi_ejje 



10/17/2006 



JP 2004-247548 A 2004. 9. 2 



(i9)B*aii»j?(jp) 



09 & E « if ?8(A) 



(11)1WFIBH&H»* 
^332004-247548 
(P2004-247548A) 
¥*16#9J32B(20Q4.9.Z> 



(51) Int CI 7 


F 1 




HO 1 L 


21/027 HOIL 


21/30 514D 5F031 


B656 


49/07 B6 5G 


49/07 G 5F046 


G03 F 


7/20 G0 3F 


7/20 5 2 1 


H0 1 L 


21/68 HOIL 


21/68 A 




HO 1 L 


21/68 F 




mms* ^ib* n ol (^22M) »»hcjr< 


(21) ittJHS-t 


1tJS2003-36395 (P2003-36395) 


(71) A 000004112 


r\\ ill KB ff — T 

(22) fcBBiB 


¥j£15^2J! 140 (2003. 2. 14) 








KJfctH 1 ^ S B*L£>f*J 3 T B 2 # 3 ^ 






(74) f^IA 100102901 






#«± £5 K*\ 












*JMH 1 ttfl^*UDrt3TB2»3* « 












F>5r-A(#%) 5F031 CA02 CA05 FA01 FA02 FA07 






FA12 GA08 HA13 HA16 HA33 






HA53 HA58 HA59 JA04 JA05 






JA06 JA17 JA28 JA32 JA35 






JA38 KA06 KA07 KA08 KA14 






LA08 MA27 PAll PA16 








(54) mw<D%m *nmw&vT/*>tAWKBm 



(57) mm 

, fVT?^ 5\C£iT, mXT-U50±. 

a#s»4 2tcj;oT, *n6<DT— 

a >^«fc 0 SlJft^ P L fcifi^ftts c 3 
0 1 



CA) 






. . <-» W2 i 



JP 2004-247548 A 2004.9.2 



lffi#m 1 ] 

WE»ft%««fRifi6Tf, MEWf*©3tt»LffiBfcl«E««tt*£fcrt-Lfc/<*--}'©IE 

MIEISaitt(cJ;oTiEl*^iulE§yilSii£^(ci^5ti§iC, ffl E « IB ft ¥ 
v-*fc©ffl»ffiBtel8*-S««*«tfl?-«SSit*m5£fc: 10 
IB * & tb -T 5 m 2 *ft t ; 

ties i ^HJisi>*t5iB^2^ajioiaj^sic8^^t, iEftftosi*»i/»©itE 

«*. SfSftgEfio 
[ fit * « 2 ] 

3 ] 

S9Ev-n, «ttEJB25ai5«tc««f* *i WEWftOiB t li, W E 2 3&tc¥I8 ic ¥fr * tt 20 
ra-¥ffirtfcE38*ftT^SCfc*1$«fc?-5»#«iXtt2fcE*©Rft««o 
[ 1 1 JH 4 ] 

BttRlfjzZ £ <D'>& < t fc — aftfSvfcJl* « lift ONE v- * tfttetR&ffitt±OH 
5 ] 

NE91#B« MESKftS*3R©fttt#GJ»cB£-rs 2^7t 3 PiBrtTfSP»prfl6T?«0, 

fB»c<DlSft£iBo 30 
[flt$* 6 3 

»E/^->tf)g)SSftft?^i'*8IL, WEZ^TC^ifirtKtettSiaff^fllfiprffia 
vx*«#S^J&se>fc«*3Cfcfc««fcrsW3R«5fcE*©»ft8tfi. 
[MM 7 ] 

m e n n * it , 

ME*j^9J»fc3*"raMEWi*<os»»u*ff5fe«>K^a/iiainijiiT, *>oiS2* 

S¥Srtte*^SWE14lf*©l^**SM^«afi««pa5*S5K:«AScii:*wai:t-S 
[ IS * 8 ] 

WE*as*»fc «fc -3 T«j#sttsM<z>taEto#©ffiB* sei^^t, itEttfiE^nfjeo 40 

***6fiHBASCi:%W«fc-r5IB*^l~7©V'»-rn^-«fj:E«oll3tt«Bo 
tt E S! 1 (ft til ^ tt » 

•iBia«tfej:9T«»«n«*ojii!i#ofiii*fe«iiiflri4ffiiicEBSftT 

CW#SI 1 0 ] 

tt E M f* tt , *<E>fl.ffl<0*l>:&:< «J9fc*#RW-&ftfcra*tt©Wf*-e*tK 
tt E IB 1 4ft tB X <i , WE«IDX**^tf«IE«#(0>HIO / J>4< t fe l®m^1fttHBrftg^ 



JP 2004-247548 A 2004.9.2 



im&m 1 1 ] 

hu 12 U IltB, » * JH 1 - 1 OO^fn^-«fciB«Og^iS%ffl^5f 

^ -f X « £ 7a J* o 

c » w <o m m £ a*4 h ] 

[ 0 0 0 1 ] 

[f6B3<DJS-r5&ffi#I?] 

its. 10 

[ 0 0 0 2 ] 

^mwm?. « B B a $^iff %ist5fcJ6o>j v^77^ieTti« ^x^x^i^^^ 

* (kt ri/f tiits) tSfgftM*/!- lt i^'x 

[ 0 0 0 3 ] 20 

ft T 5 fc 16 , l 1 t)i*577-l'^>h^Rt3t^5. 
[ 0 0 0 4 ] 

$ fc , K ft S fi T* & . ^cDX;l'-7 p >yh^|pI±-r-<<, 9XA^E*fnT^Srai:, & 
OS**tl5T*$5i©7XA(077Y^y hV-^^77^^> M<0iIiSlrt(CA« 

[ 0 0 0 5 ] 

C (D 7 U 7 7 ^ > h t' a > ^i^f.JltP.nSM^CAoTfXA^Iffi (v-H-vh 30 
Jg^r'>^<i:t3ffiR)T( ; e(D^%lffimt±, 77fXIU l Jiyf->3y777l- (J-X 

1 #M) o 
[ 0 0 0 6 ] 

7"'J77^^>'h*^7Lfe'7iAti > 7x;\(Df Ij-iSLfiii: LTOn-f-f yy^i? 
3 > K & Wi L T # fc X -r - V ± K. , 7*U 77i'7> hfcfc^TjfmSftfcffiltttfRfcS 
^©{fiB&tfft # fc^ 36«iSIfi«tift5 AtilSnS. fit, fOXf 

%^Lfete^{ftB (IP 7XA©^7tfiB) ;^-yfifff*flSn« 

o 

[ 0 0 0 7 ] 

[IffF^iSK 1 ] 
#ri¥ 7 - 2 8 8 2 7 6 *t 1> $g 
[ 0 0 0 8 ] 

• 3t««©X;l/— r«y hOlfll±K:J*"rsS*fia*Silt*35l5ftVo X ;l/ — 7 y h * fa 
±£-£3 fcfelcte, *IBC*)tt^fffcn«HJt«f|IB J f , » 7 v -f > h * * x /n «J5M ft S f 50 



(4) 
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[ 0 0 0 9 ] 

ffl * if « _t ifB LfcXf — v'OD — x -C 3 > t I s ¥ ffi S *f» 7 "7 Y * > Hiiii:© 

Rfl «r m < f S C t ft V $ n if , ^BlftBSIHfcSSx/NP- ^O^r-->'iD^il|H«S 
iSS L T , X;I/-y<yh%lRl±«**Cfc3V-e#S. L L , X t- - 'x © x /\ © g # ?S 

fi , 7 U 7 7 ^ > h ^rff 5 fit t p - f ^ > y ^? ->"•> a > i: (i, }g )fi L T v> 3 C £ W W. 

* fc , 7 U77^*>h*fT5fc*K: ««»©#*£, «»©tftttJt9**i:tf& 10 

< IB B T 3 fc tb ic « , p - 7* >^4?^^3 >4:ig^ffi«i:©iaBI%**8ai£ tf^TS* 

[0010] 

S fc , x;l/-^yh*fii±*-a-S^<, a - -r ^ V 9 # V %/ a > (tSb^^UZ?^^ 
StSfr6f8£-r*J»tf, fi»#3*3S©ft¥Wttfc:»»*-¥*., BftllStffTLTLSi 

, ^'JXi**©!!*! ( ■> x © S » L © IS tc X A * SB M <* S 46 ic & g ) 20 
[001 1 ] 

[0012] 

[0013] 

W*3ilf«:aB*©«Wtt, iS 15 ft M (P L) *^LT*# ( W 1 l§ ) ± iC 30 

IE?? SB (1 0 0) T'feoT, WE*#*«»BIfl6T, M8E«rf*©§tt»Uffi« 

fci(»ea»«¥**^ufc/<*->©K9ffi«i:©iii*»»RrfiB4»iDit: (wst) t ; 

»EWft:*«»UTttia«^*Lffl«i!r«E»2STJriliTf, lo©v-* (5 0 

a, 5 0 b ) tf»j«**ifc«sas»*t ( 5 0) k ; MffiJfi^SP^ic «fc tj TMfetltttf MM 
tt«LttBifi«fc:*iiSSnsffifc:» Mf2£i*7fc^©ft$ii#fticM^£2^7c¥Brtic 

t*SitHHJfi (4 5) k;WEW#^iaHB»»#KSitJB*ns«9©WE23fc7£¥iiirt 

fC*l**lKHSV-^©{j[«1j|fB*«ffi^-S»2*ttJ^ (4 2) tlHUffifgl&m^&tfiW 
ES2ttffi3R©|ftltHS*»J:ar3^T^ WE»*OSiJ»LRJ©l(IB2a7c¥HrtK*iJ5 
wisi&mfa 2: ffiaBff£gffi& © ffi *Mi fi £ IE SI T « mmms (2 0) ; £{I*.&SlftS 40 
fi (l 0 0) T$5o 
[0014] 

cnfcfcftWr, Lfc i: *lc, ]R l tttt^tc J: o T. % m ffi tt ± ic B 

1*j{**S^«-rSttiftLffi«ifi«fe(4, v-^©f4«1f$g©^^^m^-?)o T to 5 , ^ 
46, l&te i: v- * ©fflWfiBic It 3 1f IB (Hi l ft ?S © tfc Hi S£ HI) *«mLT*n*tf 
, Wf*©3*tttt LttBifi«T», fll* tf Wf*©tt»fc £*WMI LTW#©ffi«W**BS* 

m-e-ftt, sttj«uffi«ift«K{ftBibfct*©*©v~^©tifli**B (S2^mio^ 
m«s^) *«m^rs«^T. »#ofif t«%Birsci:ffTt«. c © «t 3 ic -r ntf 
, wi*©^^«^&*©ftf*©ffiK*a**ars^»^o*tta»*sttttbffi«ififii 50 
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g if m u mm t & ¥ & a (77^^ynui) t <o w ph * 

£ ttfVZ Z>rctb, v h£ft±£-£;f><:i:fts-e#So 

[001 5 ] 

S'/'J Xi» ( a tf * © SB n Se B ) , ifetffc«m3Sfc£*Stt«L{ft«ifi«K:«ll*.S < &£ft* 
& v* © T* , «Ifr5»4t5ll!(*iaR)l6¥*0*^ttC»f*4*4i:i:iC4<445 

f v x i±mic <t t> SKSofitf x©sno»s £ * 3 & © & < * s fc # , g ft 

[0016] 10 

© i§ W*«2K:ie«cOR3ttait«oc:4:<. M 15 t - * li , M IB «B & gtf E 3 iiu 

tA'T-f 5„ Hpfril^lcit, SlJJSLffi«ifi«fcW#* , ffi« , r*i:#K:fc, v - * ft* & 
»)fc***»6finfcffi«K:**OTf, »2tta&*t8»ft¥*ft*&*nfcffiBf!:ER?-* 
ilfctfT-*S 0 C© < fc'5f<I"f"tT.{i\ S It L ffi m & > IB^ffiBKSe.Kifi-^ltSCfcjB'T? 

* § «fc 5 k * a o 

[0017] 

±E»*«lXtt2CElOB3ieSIt*^T, 3 (c IBiK © gft ?gfi © iT t < , M 
Ev-^k, MfB«£^Mfc«#£ nfcHuiB^f*©® WE 2 *7c¥lBrte¥tf ** 

P-flrtfcEB^tiT^SCtkTSCttfTtS. ft* 3 * fc: tt » fg 1 1$ M E <fc 20 

[0018] 

± SB W * H 1 ~3®^f hfr-«KB«OB)!fi8ik:8^T, ffi$3R4(<:3B4R<Datft&B 

VLM&IEmcM*) M? £ tWT*% , IS * W * v-*©ffifiWIB*»fia<tfctH-rse:fc 
ft* "J K- ft * a o 30 
[0019] 

©<?£<, wib^«j*«. w is is » ft ¥ © ft w 7? ft tc (jr s 2 #:ft¥®rt T°&m°sm 

V%>*> . hu IB IS S i§ B « > WIB^^©SitML^tc43tt^H>(IB^»j^i:HfjlBa}iMai5«i:© 
[ 0 0 2 0 ] 

c©j§^, 6 K8B*©ii3tat«©cr k < , we/< * ->ft*Ms nrcvx * 

L , WE23fc7C 3 FiBrtE*»t*lft**WaERri6*' , ?^i'«»*«*«6fc:«A*c ttt 
5<1 5„ ** ft* £ *§ fc « , &Kl{t4)&M&nElBRB (WfC, tu ffi 2 ft ¥ ffi F*J T* © 

0 *£ SB B ) tc ffl IB ft* 5 » , vx^«»gl0Slf ^^ILT, ^1 ttU^StfS 40 

2^m^©^m^*(cacJv-T, w# * v * * * © « » w ■ bb « * r n & < a » s c 

[ 0 0 2 1 ] 

± IB IS * ^ 5 X 6 E IB * © 11 ft =g B fc *> v* T , mm® m fa <d fa % tt^w.*i m t \^ x t> & 
</* ft* , I»5RJJl7fc:fE*2©®ftgB©cri:<. ffi 3B & M ft (i . S9E*SSap«k:»-rsWE» 
(*©**t«L*fT9fe»K*llJ/iB»i»IIBT, ft*ofUB 2 :&ft¥fflrtE fcl* 3 jtufB^i*© 

i^i**RHRrfti!a:is««P8P*«6KiiA*cfci:-rs«ii:ft<Tf?ao ft* ft* & *t ^ tc & . m 
itmiatf^2iia^oiiijgitcs^^T, b«& as visits ?^t, mmwicunz 

T't 5 0 50 
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[ 0 0 2 2 ] 

± K » # ~7©l/^ftfr— EtetEBOBftSsBfcfc^T* |»5t<JS8tCl2«cOI|)l£^B 
<D<?£<, !WaB««»»K:*oT«»«nsW©WEft(*offiB««fi:» , cJ»/''T, Aft 85 ft 

rsismisseKiisciiktict^TSs. & & « « -fr tc & , s sp # k u n 

[ 0 0 2 3 ] 

ccot§^, 9 KE«©»ftSsfi© cTi: < . MBB 1 fttfl&ti , MEBSiaBtt £ <fc o 

^ htf-zi* ztctb. m wmtf*. * m v&it t c t & t* # 5 . 

[ 0 0 2 4 ] 

ft f* T- fc 9 , M E fg 1 1ft tti 3& fi * t^e«9^#*^tfBuEftteco^cO'>&< tt 1 @ m 

^r^tbRiti^^m^^^^w-rscit-rsci^^T-^So frfr * « e a * ft # a< , 

[ 0 0 2 5 ] 20 

39 * « l l E * © « W « , 'J V ^77^Ig?:ttyf/U7SS^St-$-3T> 1DGU 

y^57-fiiTB. w * « i ~ i oov-rn^ — a»cfB«©«3tt«t« ( 1 o o ) * jb 
5f/uxsi*i4t'$'So ^ *^ s « ^ k a: , i*n~i o co ^ f n *>> — mic is *c <o s 

c £ T* # £ <o t- , i«*»fi©-7*/Wx©£Btt*iRi±£'eS£: ttftt^o 
[ 0 0 2 6 ] 
[ fg W CO £ fife © ft ] 

KT, MBSco-HjlJfcMHco^T, Hi (A) ~0 4 (B) fcS-3vTlttWrs. 
[ 0 0 2 7 ] 

hi (a) Kit, *ftw<D-mmi&&icm%&yt%iS 1 ooo«wfiBia*^sn, 01 ( 30 

B ) fc: « , g ft ?g B 1 0 OCilrliA^^nn^o ^x^coaeiM^S:^^ 

1 4 |S*i*^-V>Ml 4<D-YflJ (01 (A) , 01 (B) {CfctfSMffi 
£ fflfj ) CiSLTlIJnftlS^f 1 5t*IATl^. * # * > ^ 1 4 & tf 
« 38 f - + 1 5 « , I^©HP»1 4 A, 1 5U^LTi««nT^5. 

[ 0 0 2 8 ] 

1 4rttc(±, ig ft a a # <* <o *a5##iRi» $ nr ^ 5 „ BftSB^tta, ^ 
07S<oMBjm<O'>&< t fc — » , i; Ltouf ^;l/R%ffijtt5l/f i'yvxf - 

r s t, &&ytmmp l , ft # t \^x<ov ^^ttmffiznz&mfoh lto^iaxt- 

[ 0 0 2 9 ] 

0 ^ co m m ^ a > g ft ft i l c* o , @ sg ^ ^ - > m # m & n k v< * >\> r ± co x u y 

h«ORU!««*Stf^-i9;SSTfSflt4. I LtLTtt, Kr Fl^->7b- 

1f ft (i&fi 2 4 8 n m) * H ©»*fl.ft* A r F 1^ ->Vl/-f ^ (B« 1 9 3nm) , 
ifc * Vtt F 2 b-1f ft (iHSl 5 7nm) ft £ (DM&S&ft- ft* Z it m ^ Z> t\ 2> o SI ft ft I 

LtiT, sBWEzkB^^y^eoifinttowtt ( g *tu ill) ^fflvsctfenraeT? 

& o 

[ 0 0 3 0 ] 
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1 a> x t- - v r s tbi, m i£ u - t * - # m z ^ ts =f = 0 *s «o b ? x -r - 'J mm g|5 

(ZMilHl»?©laH6*-&t?) rtT'«S'>|g»jnI^T'fe§i:i:t{c, m 5£ © j£ « # ft (cc^ti 
[ 0 0 3 1 ] 

^ T $ ft J 1 6 l: J; o T , ffil * 0 . 5 ~ 1 nraiSO^SffiTSISaillShS 

o Uf ^;i^f Slf 1 e^eouf *;^f - S TOfififitt, :£ ft ^ > 1 4, 
% 3£ & > 1 5 0W»CKt?ftft±SI»«t2 0C«»6?ft5, ±«J«l£iB2 0& 
, S T©{fiS1t^^»'3^Tb^*^X'7 L -:^igKjg|5 (^0/^) £ /r 10 

LTU^^^X-r-i> - R S T$Httl0tS. 
[ 0 0 3 2 ] 

S^ft^^PLte, 1/f f;PXf-->"R S TOI1 (A) {C 33 3 T # K IB B f£ ft , ^ <D 
3fcttAX©#ft#Z«l#l3li:£*lT^So fi^^^^ P L t Ltli> * If W fflfl f U -fe > 

h y -y * T-mizvm'bmm («*wr 1 / 4 xa 1 / 5) ^ttsjssr^^^^t i^nt 

1^5. C(DfcH>, mJtJtl Ltiotl/f 7;l/R<D,ilfliS^,iB|?n5 il © L- ^ ^ 
;l/R*IILft«*)t I L tc J: <9 . iS^^^|PL%MTfOll«irt©Uf?^R 

MSftSo 

[ 0 0 3 3 ] 20 

^iAXf-^WSTtt, 0 1 (A) fcfcttStSf&ftSSRPLOT^teEBStU U - 7 

^^xn-T/l/t-? (VCM) ^fre>/£5^0^©^x/AXx-y£g»jg|W;: c };9 

, «>x/n^ — xi7±*xYTBrt^i«i&a : ztt35iRiK:»»Rrfli-e*o, xYiic^ts 

M # ft (XW1s10©IhI*e75'[rI ( 0 x XT A ) RtfY«@»?OlHl*K*lRl ( 0 y ft ft ) ) fc fe 
U^BtBJStSi'aT^S. -T^t)^, >)IA7f-->*WSTIi, i£ 7? ft ( Y ffl # ft ) 

lLTi6a8)ttff ^ C ttf'TtSi^K, jfeSE;5ftK:]S£-rs#j££#ft ( X tfi 7? ft ) 
[ 0 0 3 4 ] 

'JlAXf-v'WSTCXY^iflfCfil ( Z (ft El ») © El (E (8 z UK) £ ^ ty ) fi , 
>j7x^p-if=F#W- (UT, r^xAfill-j i:RS3zg-r^) 1 8 tc <fc o T , ixilO. 5 
~ 1 nmiSO»«?iT'f H^W^tlTi/^. ? x T It 1 8 11, PJSW^«l5tWr5 
£*ft=F#9f-*«»3-*, cn^OTitKciot, ^iA7f-J?WST©@ls (0 zg 
*e ( 3 — -f > y ) , Yi@DO@fiT^58 yUlli ( £ >y V ^ ) , Rt?Xtt@0©lil«E 
T$Sfi x0}i ( o - y y ^ ) ) If- rT i: & o T ^ S 0 
[ 0 0 3 5 ] 

^x/NT^sti stjioTiiajsnftfi^xf-^wsTotiia c x « » fi w « ) 

&±ftJiPgB2 0{c«*a£ftSo£ftJfflisgB2 0ti, <>x^7,f--> ? WST<D±t3fuH1i 40 

$B (X«aSJfi1ff$g) K IS "3 ^ T\ XAXf-^ffitaJ^Mf)IAXf-y 
WSTOffiB*ffl»"r*o COWUKiO, ^i/\Xf _, ^W S T ■, HI (A) , 01 

(b) ^ ? n 5 «fe 5 K , nit'^?n5S»)tf LiT©87tes (ja^^^^p 

ffi S , tftb«p-f^>y#^i^3 ys»»BTii:47Tv^. & ^ 01 (A) , 0 
1 (B) T*«> 7iAXf-->*W S T il^iAW 1 tfffi^fStlTV^«ltfiJntl> 

£o 

[ 0 0 3 6 ] 

0 1 (B) ic*?n§ J: ^ C> ?x^Xx— $>WST©<fJ*s8Bifi«K:tt, P3SJB«cD3-o 
©±TKj^> («T, r-fey^T-y^J i:8-t§) C P^SS^tlTV^S, -te > 2 7 -y 7 50 
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C P » „ ^m*<D ±TM MM ttfr LT , ± T 7? fa ( Z Ml 7? ft ) KW»CB-I«»J, If I* 
PiCI(ti{O±Tlii(i:J:0I»«nsctT, -tr > 2 7 >y :/ C P (c J; o T >7X a^T^ 

e. 3t it t , a55i>ttfiKfUfc««-e±Tir5i: t*«5ri)iiftoT^«. a * , -t > * 

7 C P « > ^« » »C ^ H ^ © It ffl IR * * S V^ti » * » * K * S K * » fc <t o T * x 
[ 0 0 3 7 ] 

^A7-A50t±s 01 (B) ICTjkZ tl%> ck ? K , K^f+V/H 50IP1 5ASlf 
;£ # ^- -\> > 1 4<0HP 1 4 A%/HTlSlfty^l 5 (M £ # {* ^ -V > ^ 1 4 ffil $ 

■eYtt^iftKffitf* Yiiaie oe«tt«nftziiii6 2cs««ht^5. as A 10 

7-A5 OB, YJ&»«8«6 0©i8iSfc:<fc9, ISI^t >/U 5 t 4 

STYfiSlPllC^inliilft^TfcD, Z SKi«|« 6 2 ©JfgKfC <fe 0 , Z M 73 ft tc gl Wi "J 
I6t4ot^5o Hlt-ti, J8X7-A5 Otf, ffc * > ^ 1 4rt©<7XM(7)§: 

^ » U ifi «0 -fJi « . fftfr-5, >)XAXf-->*WS T'xOXAOf ItiLffill^lO 
lAW2*ft^LTffilLT^5«iA^Jni^5. £ , * M M. W, fig T* « «B A 7 ~ A 
SO-fYffiftflHBeOftifKJ^RftSIll OOOtfX/NjBSSJR ( <7 X ^ P - # 56 ) flt 

jastu c © v ^^mm%ktfmm<D ? v 7 9 4 * > 1- & 4 5 csiitfcam) 1 1 & tcasjn 

[ 0 0 3 8 ] 

ft*5, 02 (A) tC^jn5 «fc ? fC, J8AT-A50<D+ZffllJcoa®± ("i'X/NW2^r{S 20 
HTSftfeKf XAW2 tft57^ >>!f (t) S 5 0 1 , 502 (iA7-i.5 0O« 
«CJ:oTttf IAfifen8*0-**t^O) 20£D5gj£t*c©V-* 
5 0 a, 5 0 b XiJlpjCBlr^CFIi^feV^tf ^cStltl/^o C©200V— ^5 0 
a, 5 0btt, tatS^x/N£OyiJ77l'^yht:ffl^P)n§tOT3&§o ft 33 , «8A 
T — i5 0O2OO7-f >!?aS 5 0 1, 5 0 2 ti , 1 2 O^XAfc^T^: < , 8 

yfO^i'NtSftTtSiH, $fe4S7alRlfi:itty{ConTSi/^c^ifif5<}:5^ (««f 
t5f XA®Bif69K8tf5 i5e) |ffi?tiTfc0. * © $fc *8 SB fc ti s ^n^n^x 
m fcii>0»*»5 0 1 a. 5 0 2 atfiglSShT^S. C <D ® * gtf 5 0 1 a, 

5 0 2 aK«tSfR»^rjSi: LTIi, ^ ft H^lffl t § C tft t 5. 

[ 0 0 3 9 ] 30 
S fc » 02 (B) &C {± , iA7-A50©12 (A) (CfeJJ4 A - Afii0Siw?tlT^ 
3 o 02 (B) fC £ tl 3 <fc 3 K: . 1A7-A5 0©7f'>f gP 5 0 1 , 5 0 2 it, «7 x 
AW2OiBt-7-n0a, 5 0bi:<DZ$fi73ft(cH-r3{fiS ( JK 2 ) *M5 |p| — £ ft 
S ( BP % , Z«#ftteHI*S«&©ja«S1l4 2©ttm«HrtK«5£Sns) <fc r> , v 
- © it5 £ .£ 9 -?XAW2©f S^/JWfiPtglCf^SnT^S. 

[ 0 0 4 0 ] 

^i^^^^/^l 4 K tt * IA7-A50A', 01 (A) , 01 (B) ICtjkZ ftZ&miC 
t%lC, lA7-A50©2-3O7-^50a, 5 0b*^fiSt^tlT(/^g|3^*aa 

Ri«fta«iKS«4 2 j^aaa^tir^s. Loiigi4 2ia5i«it 20 
owfutc * 9 ff *>n, *■©»«£ * o ts e. nfc »&-r- * 2 0 icm e>n 40 

S . ft *5 , COlfgl4 2ti, ««3te¥*PLtS©*ftSB*fl:*£8f'r3*ia^©* 
[ 0 0 4 1 ] 

% M % f- * > K 1 5 ft fC » , MSB©Yli»«*6 0©fl!l, ^lim^tLTC7'J77^ 
^>h*4 5*iRISnTl«>5. :/U77-<P<>h^4 5tt, -7X^;£{Sf#LT[H]!|toRlffi 

ZW^ftfceftnTteft* — >-r — :7;l/5 1 t, %<DZ — >7--7)\'5 1 * X Ifi 73 ftfc 
|g»IRrf?gftX&I&«#§5 2 t. if -Z/7--7 JV 5 1 C«J9Snft")iA*-Z«l!!i>5!HW 
t5MS!8 1 fc^f^T^S, ^->T--^;U5 1©laHEffi«, Xtti75-ft{C|18^-£>Gt 

atff-^;HDl!« (S»t5")xA©S?) «, ^0^<Dtte^(±J-tr^-9-(cj;oT 50 
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-3^Ts 5 i (dulw ( in <e (ft m , xM^faKwrsffiH, I?) % aa w -r 

15, 01 (A) , 01 (B) K fc V T »4 , ^->f-7il/5 I*', <7X/nW3£{£*$L 
[ 0 0 4 2 ] 

IA7-i 5 Oti, SatSiiK, 'JlAWZ^^XAXf-ywS TCf WiLfcl 
, YKftttflieooBniCJ:!), * «c + > 1 4^P,«S3M^^^>/ , ;i 5 lc®W)L, 5> 

— Z/-T — 7 5 1 (C « ^ £ ft X W 3 <fc 9 & - Y fflj tC »J L T , ^-yf-^/H 1 
KfiUtStlfefXAWa^S^ffioTfiRftS J:5Kft5*V /'J77-f^M4 5 « 10 

C07*'J77'f^>H4 5li, ^-y-r-^";l/5 1^^±73(;:, 7"iJ77^^>H* 
4 1 L©7*'J77-l'^>'h^*ft4 1 ©TS(i:ffit)T(f5iSnft6'OOtl»gI 
40a, 40b, 40c, 40d, 40e, 4 0 f 5:?^Cl^Tl^„ IA7-A5 0 
lCfi»«nfc'>i/>W3 0tfi>KJ*t« 6 B£ # ft Sr.- Y # |6} £ L , +X73(pJ^3^f^fp]i: 
tSt, Ii8i4 0a~4 0ft«tlfn, 6 B& s 4 B# ¥ . 7 3 8$. 1 B# ¥ > 1 

, 40c, 40d, 4 0 e , 9iaW 3 <D±i4 1 2-f yf)iA£ltT4< , 
^■«>xMO^|.*»fc»«prfili:**«t?fc:. S/x^o^&^rGifcKtfTVT, l 2 ^ > 
>?x;\t 8 * > ?V 3^>^ tlCft&LX % <D 2 ^(DftmttiBi* Ztl^nmi&iT % 2 O <D * ^ 20 
7 (fl|3.tfCCD**7) *ft*lT^5, 4B#^73[p){cS2IS*tl/c»«S«4 0bt± > 

[ 0 0 4 3 ] 

03 (a) icit, mm&m 4 o a ~ 4 o f ick-DTMMz rizmi&tf. * ft ^ ft « « v a 

( V A ' ), VB, VC (VC' ), VD ( V D ' ), VE ( V E * ), VFtLTgS 
tit^S, H^fcti> :ti?>t'<TOl|gB4 0 a ~ 4 0 f ftH^ii^lOxn 

5 OCR^Jtife'J'XAOiflitKioTBtSShS. 0S *. tf , 03 (A) lc ^ £ ft 3 £ 5 

k, i 2^>f ©^xAwaoy-yf^iPi^e^^iRi c-Y^nsi) t*sj:dfc««p«n 30 

T 3 i: # ll8i40a~40cKJ;ot, »«ffl*VA~VCtftflfn»i 

£ ft , 1 2Y>f ©f xaW3*\ *©/y^2ri6[|#3H*:£l& ( + X 7? |h] ) £ & 3 <fc 5 fc 
fi»?nT^5fc*tt, 111140b, 40d, 4 0 e CiotfiiV B, VD, VE 
» « S ft S o * fc , s-fv-^Ox/Ntf, ^©/>y^7?fttf6B#73ftt&3<fc?fc{£& 
*ftT^Sfc#fc«, » « S B 4 0 a , 40e, 4 0 f CiotiHV A' , VE' , V 
F 1 tf^tft^ftaifcSft, ; e<Dy>y^73[R]^3^F73lp]i:^:5<i;^{C'K«p5ftTt/>§i:lr(i: 
(i, Itii4 0 d, 40c, 4 0 f laotlHVD' , VC' , VF' tfi =t ft * ft W. 
IJtlS. V^-rftcD^^rtCt, lit: j; D < 30cntt^7^-^^f#c,n. ^ ft £> CD it # x 

-^^e^x/Mo^jgjb^m^ft, *©«mffftfe^^*5 , J'x/NOffl«*«*«iijf* 

CttfTtS. 40 
[ 0 0 4 4 ] 

3; ft, 01 (A), 01 (B) KgjnSiH^ ^y77^^>M4 5tt, ?-yr 

- 7 )V 5 lXttiA7-A5 0K«fcD«#^;fe , >X>\*-Z«fre>J!Blli"rSJ!BlflS«8 
l4?5SCi^T^5. COHSg8 1»< 03 (A) fcjj*«ftS#««VA ( V A ' 

) , VB, VC ( V C ' ) , VD (VD' ) , VE (VE' ) , V F £ ^ ft ^ ft M HJ! f5J fiE 
*BIW3R*«*Ti3»), It^§4 0 a ~ 4 0 fKioTli^fffctlSttEB^XA 
*T (-ZffllJ) *>5I«t5, 03 (B) 1 2-<>*-©'>x/N* , <6l$?3lRlfc«#S 

ftTl^itO, ItSf 4 0 8 tJ:oTi«Sn8IljlVAiSia*lTS«ftT^5. 
0 3 (B) fC7*£ft 3 =fc ? tc. •> x/N«Tfr ftT ^5 fc*6> *x/M«: § gp 

#«:BS« (f4i!®T'^^ftSgi5^) t IT, ">x/>T*V^aP»ttW»i:L/T, n > h v X h 50 
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* tz -e tc vim v v x <d ft m it m s & < mm? & c t # -v fr 5 £ ? tc * o x v> s „ 

[ 0 0 4 5 ] 

, It, MWSIi«8 1*R»t*^«a*<, i«i40a~40frtie-ZS 

iRl*!!aiil!-rS)fc«*«tt, *©tt«fr6$8«&ftfcMWy£**xM<D*iEfci!Bftf-r'*<* 

[ 0 0 4 6 ] 

* fc , 01 (A) , 01 (B) fc ^ £ n £ J: 5 K > ^J77^^M4 5ti, 
A 5 0K')lAW3* , ««f?hft«fi'e, JK A 7 - A 5 OiCifiStSnfcV-^ 5 0 a, 
5 0b*«(lit4i«8i4 6*«6tiiT^4, 0 3 tC « > * <D »®SK« t L T <D ffi 10 
ig 4 6 VA'IiT*^?nT^5, C OfflMB 4 M^OlHiE4 0 a ~ 4 0 f £ 

®ffig|9i(ilf $ntj3!)< A ft g ■ 4 6£J:9Tat«hfeailf-?liit»J57- 
^50a, 5 0b<D{4«'W$B£:1£ttlL, i^Oliil 4 0 a ~ 4 0 f (c«j;§lf 0 
itB^nft^XAOffifiiitj!)^, v-^5 0a, 5 0bt"7xni(Offl»«4ffliB 
«*BIt«Ct«iB[iti!l:5, fcfc, llgf 4 6!i, ft ft * * £ K fit * T *5 <0 , 
Ii^ST\ T-^50a, 50b5«Wt5, 
[ 0 0 4 7 ] 

HSl40a~40f, 4 6C<t5fitti, ±Wlgl2 OOf^OT, 7"'J77-f^ 
> h ?fc # ft; 4 1 (CAoTSIWJn, ft ft g B 4 0 a ~ 4 0 f, 4 6fc-«fcoTSt«£ftfc» 

^'J77'f^yF«**4 l*^bTiMiPai2 0t)i5nS. 20 
[ 0 0 4 8 ] 

llT, 8 ft ^ B i o o tc & 3 1 2^yf ovXAon-f-r y7"<oK^ico^Tffif 
krits, * H ai Jfc $ t « , g^gfi oot-fy^^ygisns^isou^xh 

H*it, "T & t> 3 - * (Co a t e r) 1^6, 0d * ftf =F H jj* © 
8&iM7-A (bujSO •> x/\«atJfc©-aO fc «t t> , 0U x. tf - Y 7? Ir) £ * - > f- - r ;1/ 5 
1 ft T «8 iM £ ft T £ 7c ^ x (i , ^£D^j^7-AfcJ;-5T^-yT--y-'l/5 1 ± *c 
ilJh, ^t-yr-^^s l (;M«^Sti§. ">xm«, $ - z/ t- — 7 >l 

5 i iciH^nsMic, ttmsn, &si/M4««wfc:a&sefiais&sftfc"3 

x. , * — >"r — :/ ;b 5 l © c£ £ ^ x ^ <d ^ i: fts (J f£ — St -T § <fc ? (c , $ — y y- — ? 

71/5 l±ClB?n«fcOfct5. L©ff OT?ffiti, 0IJ X. « # i3 ¥ 7 - 2 4 0 3 6 6 ^ 30 
[ 0 0 4 9 ] 

^iA*^-yr-7;l/5 1 Effi^^ti (0 1 tl5 >)iaW 3 , 

L,©ii»*MBTSfc, ± M '# S fi 2 0 , ^-yf-T"* 5 1 Stffi»?n/c7iA% 
BrJ£<0ft»ftTI§HE*-e3o C<D^XM©HIteit«{c, £ $J fll & IB 2 0 (i , ^H^OX'J 7 
Hr>"«?-*fflV»T, ">X/N£Dy>y^^^m^-li-> ^©^ttSSSIfUcXc^T, ->X^CD73[p1 

(y>yf-C077lPl) £ , «i7X/N(04»^CD^ — — 7 >V 5 1 IC ft T 2> X Y 2 &.7i.J3 fa <D 
i^lctiiiltS, & *5 , CO^x^W^^ftfc^x/^^Otl^S©:^^;^©*^:^ 
Tjftti, Slilf^S 3 ! 1 1 0 - 1 2 7 0 9 §i v i£H^StlTI/^. £ *5 , C £D X 'J 7 h t 
>ttLT> 1 2'fi'f O7XA<0«^icli, |«gl4 0a~4 0eO'>S<ttl-3 40 
% ffl ^ T t> £ ^ L , S-fy^^x/NCD^^-fCtJ, ii ft =g B 4 0 a, 4 0 c ~ 4 0 f<0'>% 
<tfen*ffl^Tt.il>. LOi^trtl!^ * SI 3R ^ + > 1 5rtC0*y^^c0-fe> 
■9" © » * BiJ » f § C 

[ 0 0 5 0 ] 

6 l/> T? , ±T'*46fcy>y^c07iriRlA^ Br j£ <0 # ft , #J x. te\ 6 B£ ft ( - Y 7? ft ) t - i& 
t4A7lCi'->'f-7*;l'5 1 0@KAJIA<±1IPSI2 0ICJ:0, ftJ £P £ ft £ „ $ fc , 

^©ttti-»j^nfc^x/A*;Doii>LN»oxffi73[pi/j!c^(cjsi;T, x m m m m 5 2 © jk » 

E«fc-3T?-yf-7*;l/5 l©Xtt;£ft©{fiBtf&7££ft, JC-OtftHfc* — >"r — 7 7l>5 
1 tfffilftftShJ. c©J:5»i:LT9xM©|5i(Ei:xW*iSi©ffiH-fti3y»iE«n*o 

cne.cD{a«-rtio?iiEif«, 7 p u7^-ry>h^4 5(ct5it«ma!-r^7''jz^i'7<> 50 
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) iCyjkt tl ZffiWV A (VA' ) , VB, VC (VC ) , VD (VD' ) , VE (VE 
[ 0 0 5 1 ] 

±EOfXAO«l»«ftttI^fc^*«»7 , r« i:, 2 -y 7- — 7)1 5 1*>6IX7-A5 
OKJttafXAOSfJiLtffrbtii, cOiAOf (tiSUi, 0IJ * l£ j$ A 7 - A 5 
0 © ± » (&3v>ti*-^-r-7";l/5 lOTB) EJ: o T ff *> ti , 1A7-A5 0(i« © 
*g|5 5 0 1 a, 5 0 2 afciot'JiA^iilftSftS, & , fx/MOStf»LSfCI4 

7-A5 0©{¥ihffiB^rMll^-r«.Chfr:J;i3. ± T? * & fc 9 x /m£ <0 fif & 3 <0 Y 14 7? 10 

^yhtf^TtSSf, IA7-A5 Oti> 2 — y r — 7 5 1 ±.15 IZ &.W i£ £ & b 

fce:©St»j$4SI©#, ^SWifflBAT-A 5 0 t M # -a- -£ T ffl v> T Y mft ft tc SB f § £ 

[ 0 0 5 2 ] 

lEOfXAOiAT-AS 0^OSW*L^7», ± frJ SP S B 2 0 ti , 7'J77^^y 

*#4 1 ti, ^(DmmicM-^^T, ISif 4 0 a~4 0 f 0*^5, ^X/scOti#tCffl 
^5It8i^'>*< i:t30ljRL, SiRSn/cHlliSBfc^x/NSrJgtliS-iiT^ flf« *. 
t£ , 1 2^f >f)iAfgoT, 6 B# H ft tc J v =f- & ffi S T 3 * E , 7iJ77^^y 
h^3f:^4 1 « , ll8i40a~40c^IS?L 1 If if 4 0 a ~ 4 0 c A")IA(!) 

(13[C*?n§VA, VB. VC) * ffl ^ t S . f tl 5 ©Iff - ? ti, 7° 
U77'f^hfS*ft4 1*^LT, ±SJIIStH2 0K:i3t&nSo ±»JflV&B2 0t*. 7° 
'J77^^H*(*4 l*»62S&nfc««lia*fc:IS-cJV''T, ^XAO^iKBtSX Y 
¥BrtT-«RlTa©fiB ( » ifMS fi ) ttlgOttf tOffilf tli (cn^: (AX, AY) 

its) & 0 *g -r n « (cn^Aetts) * nt w -r s . 

[ 0 0 5 3 ] 30 

* fe. 7y77^^n*»4iti, ifii£e4 6tasi$iits. cott, 0 

3 (A) ESJnS iMC «fgl4 60S $t-fll ^ 4 6 V K ti , IA7-A5 0±Ei 
«?ftlc2OO?-i'50a, 5 0 b^tStlTfeD, * ft 5 <D V - * 5 0 a , 5 0b 
tf n5fl«OJ8«!f-?^i5ft§ <fc 5 tc£S 0 C <DJS#x- * , 7'J77^^h 
2fc#tt4 l^r/TLT, *3iiJfflI^B2 0tCjMP>ni. o ± ftl © S B 2 0 ti , tO|«^I (HP 

-5, xY¥Brtt'0«A7-A5 ocfiiti < Hte 1* « * 1? ) ) tiua2<Dtefiirft« 

(AX, AY) Rtf0fifftii9fc*5, §A7-i5 0C«iaSftft2OO7-* 5 
0 a, 5 0bfc*x/Nfc©ffl#«fctt«BB«MclB-rS11l*R*»aL* CcDlf*8%^0^<D 

tsii^fitc sett £ # t < o 

[ 0 0 5 4 ] 40 

±IB(D7 P U7''7-r^^h^Tft> aeAT-ASOti, ±WJ»SJl2 0fc:j:*«|»©T» Y 

IB id n « 6 o <Dmmic<n »5 , 0 1 oiifijnsD-T^ y y # v •> a > ± # e s -e » 
its. cntc <t 5, *x/N#Bifc^*ft5#x/\w2fci^i;fl^*?jii^sfts. * 

IT, ± frj *9 =g B 2 0 ti , I(lill4 2(Clffl«i^1-%. 111142©! 
ft ffi ti > IA7-A50O2OOV-^50a, 5 0 b%tGI8k4-jT^S, It ft 

tciotf^nfcja^x-^ti, ±*ijfflisfi2otc^e.nso ±uusi2 oa, zomm 

Z lcm-3^T , IA7-l>50J:©2O?)V-^50a, 5 0b©ffiB«fH*J|£tBl> 

, c (Dtiimmm z . & ts £ ^ 0 ^ <o k it =g b tc ie it l ft , 200^-^503, 50bt 

7x/N£(DfflttW&efiM«WT&'li$8ttc8^^T, :o«iT?09iAOttifft 

§ (ax' , ay' ) so*@gf niA a 1 ^SfflLt, G«sticest«. 50 
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[ 0 0 5 5 ] 

ffi © *? x /n (lltll'JiAWl) ft, Dt'f'T-feSttiClffSnS. L ft o t > ± 

a? l fc % iM » ft fc m ? % us m « „ x A/ - f v h fc « & « l * v> o s fc > -j-^ffij&fis-et-i* 

XM*a&5Stf*2S?-*><Hl 5rtKSI?hT^*0?, fficD'i'X/NCDSTtiaStMtTL 

y * ^ 3 >±^r^*<3D**^«-r*. 

[ 0 0 5 6 ] 

V 3L/\<DUyttf$Z7 >)iA^f->'WS ItfTVB- 7 s -f yy^y-^a > fc » L T 10 
, ?-Oxa07>d - F^-b^^/^^C P Rtf^FH^fiDjRtHT' - A © M » ft fc «fc o 
TfTfc>ft£o fyo-Ftf^TtS!:, ±MHSI20S, 'JiAXf-v'WSTS, 7 
yp-x-f > ^ # V i/ 3 yfr^i 1 Itg?ti5u-f^ y^#> ? v'3 > £ 1? i$ $] £ •£ , i5 
A7-A5 0&tft>?7-y^C P*«W»ff«^, 8R A T — A 5 OCSi^nftf xa 
5t>?777CPi:§ltl?t5, i 3iiJ ftp =g « 2 0 (•;£ , 7"U77^^F® 

glS^fcflAOfigfni (AX' , A Y ) R @ K "f ft « A 6 ' Ci^^T, 
•7 X MX x— W S T £ , #3fc£D □ — x ■< 1/ 9 if- 'J is 3 > 5. . 0>J «\ (—AX' , - 

AY' ) ftit-TftftfiiBfcteei*i6-rsc:i:fc«fcO, t ft fc> % , 1A7-A50^ia 
^f-ywSTiOfi»W4ffiiH«*iEI,Tffiifni (AX' . AY* ) £ * ^ > 
•fe ;!/ L ft SI fc L ft 7 * T? » "7 x ;\ <D S iS L £ ff 7 . ft 33 , ->xaXt-->*W S T©fi 20 
■ *18t4ftb!)H:, 365^BCtltfi*^*5tT, J$A7-A5 0©f?it{iB£IHil 
LTlilcOfelf m (AX' , AY' ) **+>-fe;l/?-S<J:3fcLTfc&V'>o 
[ 0 0 5 7 ] 

J&IC -fe > * 7 v ? C P fc <7 x # % £ fc S it £ ft ft ft x iMilil2 Oli, -t > * 
P^BfiSft, <7x;N<DlH]fE-fftaiAe' )l> ~T % B ftftL, -fe > £ T 

■y^CPOlHlte^affctiKW^^'S©^, ■fey;!'7y PS, fFSIEBrtT-^x/NCDlHl 
te%tf7o U, •tr>'^7 T >y7 p CPCD|nIK©^T, >7X/NCD(Hlte-rft»A0' 5"c fc 

t7-£fat (tftb* 8 z) ^lILttfi^L, l/f^;VXf-->*RST©XY¥irtC 
fctfSfiSfcBISTS.fcvfcLTfc&V'o 30 
[ 0 0 5 8 ] 

J: 12 M ft , tV?77yc PtfTULT, » i& l^C ? x ? x m X -r - W S T fc «c 

7i;\Xf-i?WS T*fiB)t*SP L«, *#«fctt, ll©77^^Fv-?Oft 
tHffigfc SiLft^XA(c3tLT^I^077^^> h^Ci?)77^^>F 

Cr^^^yi-v-^o&ffi) «r 7 o t077^^F!!i , 8f7L/il, 7xa©1DO 
*> a v h mm*7£Mmye? % fciblc, ^x^Xx-^WS ^^©T^-f^yMitB^?) 

# - > ©MffiB dEffifcti, j£*S7tMtefi£B) fc^Wi-r^o ?Lt, -7 x /n x x - 
^WS TSO'l/f ^;l>Xf-i*R S T * , Ytt^r|pJfc»oT5V>fcjS»^|6lfc^aE$'tir5C 
tfcJcoT, X-r-y7°-r>K-X4 i +>7 , 3iS:©^Sii7 , e^rtfV^ -7 x ^ W © & 3 -y h 40 

iH«fcu**;i/R©i§ii& gg^fiPL^^Lti/jNefts, fix, -r 

<T©^3-y hfMttlc©®ft**Tftfc, Mi&<Dm<DVx.^tmMlcTl/v-Vtfnft-£tiZ> 

o 

[ 0 0 5 9 ] 

ft 43 , 3£ © <fc 7 fc , cofiA^MfnTi^nici, n-f ^ y^",f ->*->3 >±s 

fc. Macy^v-f^/h ( ± IE -f ft £ A X ' , AY' , A B © « ttl ) ft *| T L fc , 
*KI*t'<*')iA*«JJLftlX7-i5 0*fS«£-STfe< U^ff 5. * fc, 

7XA<D»jfifti?, froa-f-f > y # s> %/ 3 yjtscwr5«X7-i 5 o © w m * fc 

» ?->f-7;l/5 iilc$6(c^O')xASSjfLT^i?tTfe<i:ttfTf 5, 
d © <fc 7 fc "T ft If , nAOB-FESt5ftl*« IA7-A5 0*^7XA7f-v? 50 
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WS T'\CD'i7X,'N<D§ttigLtCg-f£B#fa£> ^IAXf-->*W S T © u — t 4 > & 

n n if k. t 5 n t t* * s © t* > # m ^ u$ ra (i^ifftt^oiffftst'S^s) ^ $s *e 

b T , X;l/-:/-yh£fa±£-l±3c: ft *K 01 (A) , gl (B) K *5 T 

it. s^toiAi^iAWi iLtsi, P-f-f yy#->*->3 ylT'^fll-S^x 
A^'JiAWEtLTiL, # — — 7^5 1 itHif S^xa^'JxaWS t Lt 
SLT^i. * fc, #£a^lB7«T>x/>**©ti^fc«fcoTE9J*S&Htfft^fc#ft 

[ 0 0 6 0 ] 

&L ±t¥ m ic j&s* tz <fc 3 IC , OA^XA^ffi^Lfcttl;:, yU7v-T^>h 10 

^4 5(Cj;ot, 5 0±(C)g^Jnfc2O(DV - ^ 5 0 a . SObi^lAt 

©fflttffiBfcHTSItfBfctftHiLTfc** IA7-A 5 O^e.^x^Xx-^WS TIO 
XA*$lJ|ttci-f-f y^l-^i'a >jfi^T-(i, v — <7 5 0 a, 5 0 b©fiB1f*g3:l$ 
(HrSSyiti. T ft t> *> > ^ 46 , T-^50a. 5 0 b i 9mi:oi»fiIKHT 

:/T*x/>©4ft«tt«*iSS:|*ffi-e? , fc fc » a - -r > ^ # *? *s a WctefiLfct^©^ 
-^5 0 a, 5 0b©{uB1f$B (»tt8tff4 2®ttffi|g&) & til T £ 7£ If? , ifefrJSPig 
S 2 0 tt , * © o — 7» ^ y >f # *J > a ^ifi^fcfettSfx/NOffijlWffl^BaRfSil 

7U75^^yh*4 5<Z><fc3ft8*ffl&*n-7* > ^ jS ^ -> 3 >fcfll*.3&gtfft<ft 20 
5<Dt« n — -T -r y y # s> 3 :v 2: <fc D&^ft^^P L tc jfi tt S C T* * 3 «fc 5 fc ft 

p-Koft*o'>xA^f-5'wsTo»iEi4ia< lt, * © & mm m tt m < ? 

5Ct^ft5ftJ6, X ;b - 7 -y h©|ft±*H*c4:«<T**. 
[ 0 0 6 1 ] 

04 (A) , 04 (B) tC«, *Hffi«l©I«gtl 0 0C»t?.it«i^ LTODt 
ill 00' 0«mSW%i)S^*?nt^5„ 04 (A) . 04 (B) it , 01 (A) 
, 01 (B) tit«i, f^ffloa5#fC{iW-©^F^*^LT, CCrttfOKi*** 
t5. 04 (A) , 04 (B) £ ^ £ *l 3 <fc 5 fC ^ COI^II 10 0' (4 , ^MMfeM 
Oi^lll 0 0 fc 118 « fC , ^'J 77^^>h**ft4 1 tliS!4 0 a ~ 4 0 f t * 
mZ-T^Ztf. 7'y77^^>btA^a j f^K')XAXf-^WS TIOXASgtfi 30 
f 46 , 7 V T =r -4 * y Y * fx r> fit B it , P-f ■> 3 / ©±S t %3®f, 
7*'J77^^H*ft4 lStt, fiBit^RP L03fiefclA>ntV^5, £ © <fc 5 ft « 
04 (B) C ^ 5 tl 5 i ^ (C , W(C 1 0 B$ ¥ # fa fC B 4a ft if {t! =g B 4 0 f & , *S 
»*^3RPLtita^ffillLERSn«J:vfc4«i!C, C©«MB4 0f©ffifi, d 
*i&©«>x/N©fl.JB©«mffi«fi, «ttfc<fcr>T*«KiJiJ£Sftfcfc©-e;6?K 
C i: « "T* * ft V . L fc ft* o T , c © 7° U 7 5 > h % © tc 46 ic , a - ^ ^ > if 'J */ a 
> t <Dlfc^tiLWt(D mm* 04 (A) CiS«n5J:5 

© ps it , l ' tft^t^s, 

[ 0 0 6 2 ] 

CtlCSL, 01 (A) f lcSSn§*tIlgl(Ol^gI 1 OOttt, 1A7-L 5 0 40 
l(C?-7 5 0 a, 5 0 b^Slt^ilitCj;!), Lfr^SV^filtV-y 5 

0 a, 5 0bfcfx/>tofflJ*ttftffiHi8«KBB-rs*«<OttHi*ffv, o — 4 Z/ # # 
'J ~> a > ifi T (i , V - 7 5 0 a , 5 0 bOffilf«/£»i'*aiH , rtltf«l:^CT?, ^ 7^ 
¥*PLifit}KRItii»»l*lfeStfi:t5CJ:tf7*, P-x^f^^^y^sV' 
*IS»3ie*5RPLKifir3 It SCt 35>' (01 (A) tt *5 It 5 H PS L , L < L 

' ) o ft * , mytmsi oo?(t, iiL«i*s<tsi9K, rt^^pjffi^tft^/c 

m < LT^5„ 
[ 0 0 6 3 ] 

±ai/ftj:5t, BBIBL^)a<ftn«, Cx/N^-xi 70t^X*/jNj<t5Cttf-e 50 
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[ 0 0 6 4 ] 

3: fc> 04 (A) . 04 (B) (C*Stl5J:9iC, 1 00* T'ti> M>&<D 

^itsm&m^p Lo«f»ttKi»i*#it, cnstfitiiLT«tt5n«j!8i 

(A) f lc^?n§ J; 3 tc, *£ttJBtto*ft&Bl 0 0 ■>XA©jr|.|g*iffit 5 

fc«xDMa©jtw (i«si8 i) > *n&©jt»^6«'*6nfeMWJt*s» i r*^ , u 

ft<ftSfca&, «3tt«lflE©ffljTfett±r*Jl fc«*Tf**. 
[ 0 0 6 5 ] 

* fc , # H J8 16 T* 14 . 01 (A) , 01 (B) {C ^ £ *1 £ <fc 5 , V - ? 5 0 a , 50 
b » , IA7 - A 5 0 fc * § 9 lAOftJJIIJ: K> fe > «»ft*^P Lfr&inftffil 
K»)SSn8 J:^ KfS. n - x ^ V ^ # ^'~> a > ^ ^ «S A T - A 5 0 *M4 
B 3 i: # K > V-^5 0a, 5 0 bttfi»«^3RP L^etnftffilKJbSOf, ft 

T*siS!jift!&7fc¥&PL;fr5«nfc{ftBKe«r*cfctf-cfrSo l it 

01 (A) (c S ? n 5 J; o C , BHL*a<t5:J:i!C?!?«. 
[ 0 0 6 6 ] 20 

* fc , # H iM *8 T* ti , 02 (B) E/TSnSi^C V - ? 5 0 a , 50bi, MXT 
— A 5 0 fc {S 2 n ^ x /n <D H i: t4 > XYTi8rtK¥fT4lSB-¥IrttE»?h5J: 

* 5 o a, 5 o b (omtttiLmicM? zmm*m-7 * xT-m&&< & z c t ■& t- 

£ £ J; 5 fc ft 6 <, ft *5 . ^x/nB^v — ^75 0 a, 50bt4*fLt>- & £ -£ 3 g & 
ft < , ffl*.l£»tt-8R4 0 a~4 0 f „ 4 6KJ:«3l*tfi3tt&ttBllrt'?ili«&Z£tiliC 
ILtSlLTtfil\ 3c fc, 9l^Mf7-^5 0a, 50bif?OlJ ( Z tt # InJ 

offiB) a * s * tt , ? <Diic)Si;T»tgi4 o a ~ 4 0 f trnmrnw 4 6tt- 

* © ft j£ H ( tH B ) Otti?:S%e.tTtav\ 

[ 0 0 6 7 ] 30 

# n as j& » , iA7-A5oicj;oTS#?n5iofxnofinfSA^i 
mmmtt-z c © m k t* , iA7-A5 ocfi^jnfttoiAWfis^ 

mS©fFg|EBrti:ft»J, 1A7-A5 0tc*S}f;*tt3?x;N©fi£B©BS!tttfr6]±-r3 
o E©*x/\©ffiB©i?Si1ttflRJ±-f*W4\ -)iAOJ1.«i!) s 7'J77^ryHO)il8 
B4 0a~4 0f©j*##i^c&-fi&3;3<2:-?K:ft£©'T 5 , 0IJ * (4\ r7X/N©Sffifi^© 

[ 0 0 6 8 ] 

3; fc , !/U79-l'*>'h*4 5*, ^x/NOttficOB&PS^fT^fifi, 40 

fib, ^x/N(7)MB&fefi£1$ai-f3tfcai^£:LT> ^8^©X'J 7 ht>tt*%< < X U 
7^l'^>h^4 5 © JS ft ^ fi 4 0 a ~ 4 0 f Sl^Ttfi^tOt Lft. £©*§-&£« 
s IA7-A5 OKffit^nSSljO^XAOfii^taJtS^HJ^t, 1A7-A5 0£ 

©ffJMtc£3^©I5§fCcfc3K7£mfi©{fiT©ISibft£, i«sai?tt5, 
[ 0 0 6 9 ] 

ft & , ± 12 m m. m m ? & , »A7-i5 o±K«ia«tife^-^*H2 c a ) tg?ns 50 
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£-5&$ej£#C<D20cDV — ^ 5 0 a , 5 0 b t Ltcf)K Ctl^?- <DBVi 

itmfezn?. + m<D^^-t. ?r^-7yF^^-^^ 

[ 0 0 7 0 ] 

It, » M ■ 4 2. 4 6!i'IA7-A5 0 ±©V - ^%fttiit 55t$*^±t SOT*, 

m -r ft ti\ #&t< tiitvw e<d^ — ?^&&friz&mT& c ttfivz & 0 s= > bsk* 

[ 0 0 7 1 ] 

$ fc , ± IB H M B m « , lA7-i5 0*>6fiAXf-^WSTJ:lC9lA4Slt» 
•T^tC, ^XAXf-^W S Tdfii, *0-feV^7 T y^ , CP©|eltefC«kt), ^1)77^ 
^>h^*i*4 1 Ciottttl?nft'7lA(Dfiif tl (AX. AY) RtfEHE-rnaA 

e (in^, mmmm. 4 2 , 4 eti^T-^s o a, 5 0 bo«tBigifr?.ff ^ns? o 20 

y' , A 0 ) Lfctf, *HMB<:n[!:{iiS«nS;v^. -b > * 7 

v:7CPtfez#|SHC@te"l?#!S:V»fc#fct4, >)iAXf-^WS T ( ^ x /\ * ;!/ ^ % # 
ty^-co / >^<i:fe — gfl ) oezO|iIfE{c<fe*3lilfE-rnMA0' A^t y-fcil/ftiSi 9 c 
L T t> S ^ o fc fc L , "Jia^t-^WS TOfl z ClaHEOlEB)!)^^*^!!: tt, C <D ft 
fc> 0 tC , fe5^Bcntffl*^btT, WiStRtllCl/f i»;l/Xf-i?R STC8 zOB 
K fc «fc 9 , HUE 1" ft » A 9 ' **tyt;l't5J;?lLLTUii\ & *5 > -fc: > * 7 -y 7" C 
p, x m x -r - W S T , at?P i 3 : -^;l'XT---^RSTcr> / >^:<i:t>io%|5ite?-ti:-5 
«t>0fc, fe5VM±ilftt)fi*-&ft^T, »X7-i, 5 0%ffi^@fi**Tfefi^. 
[ 0 0 7 2 ] 30 
£ fc * ± IE H S(§ J£ ffi T ti , •b>^77 7CPO±TiCi7t')XAOn-FRtf7yp 
-KSffnctLf:^, #J X. -fe > * 7 >y :/ C PttlSHTf iaXt-'^WS T <D 

^gp c >> x ^ * * *r * if) ^iTUttti^. see, ±mnmj&m?iz. *->#t 

■y^C Ptf 3*Olf y^ttStOtLfttf, 0>J*.fcf«rBH2OOO-l 0 0 8 9 5 ^^« 
JkrSttfaT -S * H'ftfFSf 6 . 1 8 4, 9 7 2 ^ICi^jntV^ i 7 C 1*0^>0*;?: 
ItStOHTta^. £ fc , iESI^iTa^XAXr-^WS 11:^^^777 
C P^iltSfeOt Lft^, iJf Ltty?777C P%Sltft<TtK, t>^77 
:/ C P?:ffl^!S:^T"7XA©n - FStf 7Vo - K * It 3 K ft lg ■ fc fc # » HI3 * jiffl "T S 
C £ T £ S o m %. tf # ^ ¥ 1 1 - 2 8 4 0 5 2 ^ft*ftj;CBS?nT^SJ:3e, 9 
XAtw^<D2lBi%«!)^V>tIA7-A^lA-rS^^^gt^ cl^^^rt-rj-JSAT 40 
-A^ITKJ^T^XACD - KSlf7>n-K^fT7SS?:SfflLTtidi5^o C 
CD IS ft ^ B T* t-i , iA7-i50« vlAXf-^WST, S 1/ f ^ ;1/ X f - R S T 

<d 'J>te< bt> 1 o^r[5)te^-^?><:i:T-Hu5if>^0te-rft»A 0' * + t yt/i^t n(Jgv\ 

[ 0 0 7 3 ] 

JSA7-A 5 Ott, XM^r^S^OzTJlolcOlPl^^rii^orii^^oTV^TtSv^o C©1§ 
^ fc « , 7XA^f-^WS TCfiiaiRr;-t>?7 7 7"C P^<D[§]fElS:£fT*3&<T 

e z fifaiczti^timm? % c tr*. iao'jiAOfiffni ( a x ' \ ay* ) & t>* 

HUE "f ft « A 0 ' ^ + ty-b^t5J;7!CLTtII/\ IA7-A5 OfSltSJi^x 50 
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[ 0 0 7 4 ] 

S fc * ± f B ft J5f5 M « , «A7-A5 OOV-^ 5 0 a, 5 0 b^DittltsmSfl*, 

^xMOttj&fcfctti-rsafcaKfc^ftjpnBij^fcLfctf, » * » if # it v» * iat-a 

ft K £ £ * x - X ft , JftWfeS*y7©»OHiJ«»<:J:*r!ftO»»fi:J;S«Jt»fi©ffiT 10 
© ib & if , ***»**»*ci:tfT**. * *s , c © * ^- c ti , 1A7-A 5 0©? 
-i't'JxAi:^, ^©»#SB©ft«i#ftfc|lBLT|B]Cffie 
$ L ^ C i: ti S If tft^o 
[ 0 0 7 5 ] 

* fc , ± IB ft J5S ffi T? Si W L 7£ * 3 K , v-f ttS»!Bfl*?«lilL, * x /n © fl. 0 » , 

^jES-rs^x/Acogffi^gp^tcjfx-rs^uXAt^coaiiiss^iatt, i-oii^-e 

T - * fc J: •> x m © fl. » »ifi f& * HS Hi L , /'JXitiSSIiltfiA^f Ollfr 
6»Wtfttfav\ 20 
[ 0 0 7 6 ] 

5 fc » ± IB ft ^ lUc fc £ J$ A Z - A 5 0 ti . 03 (A) tc ^ £ ft 3 <fc 5 fc , ffl {§! =g fi 
4 0 a ~ 4 0 f Ol«fB**atJ5J:5 4««fcft^T^5^Sff$atf. H^jaSWJg 

^is < % v ^ <d & & m mm k & ^> r m & & < & m°i m-v & % t % ic it ^ mxt-i* 

3£WW14%> «>XM<DK»«rtt a* L < «k -5 fc-rntf , 5M tc , «8 A 7 - A © 7 

o £ ft, C © if tC (i , M j# © V — ^ 5 0 a , 5 0 bf O?- ? % . /'J77-f^H!) 
»««fi©»«l6Hfc:iR3:S«fc3*ffi«K:»tf'SJ:3fc:LT, i-Ogit?OT-^t 30 
->XAO>HB(0ttl*H«flclHit5J:5lcLTtfii«\ c© if M $©£?&£> 

© n y h ^ X h K J; c t J; D^t«l J f'r< & S 5 ;U f ti5©v-^oittxtiAt?^ 
SvM:Sfe5J:5(i:LTfe^tf, ^XMCfeB-fft^tBL^^ * S . 
[ 0 0 7 7 ] 

$fc, aSJ^gPWtLTti, ±fBftM<g©J83£:7'-A 5 0 fC «M£ ft-f, 0iAtfH6fC 
^£ft3<fc?&*©iMg|$# i k#*?>ft'5£o 86lCgfn5fA7-A5 0' tt , X $4 fa 
fCffitfaWttOT" — i»»O?S«SK:IB»*nfc3-3Om»7 0a. 7 0 b, 7 0c ( C © ft , 
«i:tKfS5 Ola, 5 0 2 a M«0»f ai/CStf 5nt^«) <fc 9 , 7 - A SB 

i:^nsmgP7 o a ~7 o c fc©ra«fiSSfts£P£rt{c*x/N£«j$-rsjg«©fc©T 40 

6 3 „ COIA7-A50' T? fi , C©7-A»K:fl<!fiS©V-*5 0a, 5 0 bicHSI" 
5^-^«S(t5J:51cLTtfil\ MAtf, ffi B T ft ft < & £ ft 7c <7 x ^ © 4> >lWC ffl 
^•r?.7-Ag|5±©{^^e^cv-^5 0a , * 0 fi£ L T *5 t* If , ^ © V — ^©filtf, x 

AOigfiaiffiffliSiTJi^icso, nAhv-^oiJtw^fiiH^i^ ^e© 
s^xAOfitifni (ax, ay) stfufitniAei:*!), ffiJtw^ftiis^ 

[ 0 0 7 8 ] 

OCxA*«iIt*l^li:t*»iB*Ifflt8Ci:tf?tSCJ:ttt5S?t4i>, 
[ 0 0 7 9 ] 50 
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±IEHlJSfiJ£ffiT fi, X/NC07 0 U 7 5 ^ > h £ fx o tc , ■j7XM©fl.Jg;£:3ffiiRfT 

ifta-rsfcufc^, ^x/N©{itB-rn«(Ax. AY)Ro : [si$E-rn»Ae^3(sijsa<* 
ta t ^ s © -e & n &\ v ^'^(onm* & zmmfc^mmmm (/ 'yf-i^^f^tfisi) 

T 1 ®3if£ltitBt5 t£ It T fe & ^ o 
[ 0 0 8 0 ] 

± f E H S8 0 SI T & . ^lAOT^o-Ktffto^Ttt, RfCfltSSLTi^^ 
o 7 ~y u — -T 4 is # is is a y ic o ^ t li , o-f-fy^#^->3>i:|BH;ffifiTfe^T 
fegta, SJOffil-PSftoTfefl^. t^-fft^LTt, T>n-F^ti, 7"'J77^^ 
h fx 3 ft g tfi & <E> T , MfoT--I±^V ^^hm&K¥%P L lc=f&Lte^m*) . T> 

D-xw^y^^^a^^iE^ffiKtjficJitSiifc^-e^So s , ± ib ^ as m m r* a :/ 10 

"J79'f^yHfi45tfli»l40a-4 0 f, 4 6 41 tOk Lfttf, •> x /s © 
^i^»A7-i,5 0 © T — £ 5 0 a, 5 0 bO&aHCJB^S-te^lr-tiJtB^fifClS^ft 
3 & © T* ti & < , tf!IAtf3ti*yi»-4 2*ffl^tt)fii/\ COC tttI«SB4 2KO^ 
TtB*TS5. £ <=> tC , ±aBHflSJB«T?tt, *->f-y*5 1 fr61A7-A5 OK 

/n <0 4> * — > x — "7 /I/ 5 1 <Dmfc<P >b t. (D-? tiM* ttmM'hZ < LT^x;^* — > 
t- - 7 5 i «g e r* 5 i: ^ « , *©wfiii*»»ft<Ttfiv\ 

[ 0 0 8 1 ] 

* fc , ± fa m m m m t a. . i3tsi 1 o 1 oo^iAXf-^^i^stct Lft^ 

, 0!l*.ffBIK&lflWO9 8/ 2 4 1 1 5 f J fWO 9 8 / 4 0 7 9 1 ^4 H KiwShT^ 20 

aEB4&#Ji§LTn-x>r > 9 # 5/ 3 y^^^tSC i: # £ L^ c 
[ 0 0 8 2 ] 

£ tc , fi ft ft I L^llt5^i^©!liiO)tiliLT, Ar 2 U - If ft * ( tH 77 & ft 1 
2 6nm) fc£<Dffi©jK£*fl.ft«*ffll^TfcfiV'>„ 8: fc * 0IJ X. «\ ISf^^tLTl 
IB&ft 2@ *•> 5 tti * £ n -5 !✓ — If ft iC m £> -f , DFB ( D i s t r i bu t ed Feed 

back, ^*i*u-+i s x«7r-rM-u--tf^efgis$n§*^iiic. xtipr 

— Kgl^-"*^*, ft| * tf x ;Hf * 2» (E r) (X(ix;H£^L t^f 7f;H£ >) 30 
A (Yb) cOWTj) ^ F-^?nf;7 7^/W7yyt)itil, *««ft^tSft*fflV>T 
*^ftfCiftSa» UfcSSW«*ffl V>T t> fiVo EUVft, XI, ifeS^tttfiS 

tf^*yt-i4 if <0lHr* ft tf- A £ UTffl^5R^gSC*8l*SJ5LT 

t> & V „ i^.tfIIS»IWO 9 9 / 4 9 5 0 4 f ftifCIS^tlS, S^ft^^ 

P L i:^x/xi:©H(c?«^* , «?S/c^tii»®SSBft^B(c*fSB^43gfflLTt>fit^o 
[ 0 0 8 3 ] 

* , ± ib * m m m v « , xf7 7* - 7>k • x*ty^s^o^tsB«sfiK*^fi 

1& T & 3 0 t4tUT77-7>F - 'Jlf-FSS, Xf77 - 7>K • Xf 
aoiM»IIE8iSfttt7'otJ/5f^iS4JfO»)l58I, feS^tt55-7*nj; 40 
x * a > * 75^t-, h U t!-^^H{Cfe*f8W{iW3g(C®fflTfrSo 

[ 0 0 8 4 ] 

$ fc * ± IB * % 88 T « , *#W*^#ft:©ififfl<DSft^M{cjgffl^nfc«^{CO^T8J4 
f S jKUffl ©SSftSB^, IliS^'Ny K> »Bs?t^ v * n v ~> > , liEL, DN 
[ 0 0 8 5 ] 
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*?%ctic£K>. ±mnmmm<Dmytmm * mm? z z>o & *s , si ft s b <d 

[ 0 0 8 6 ] 

£fc, *i#I?5:if©7^^af/UXf£yT4< , ft K ft =g B , E U VlTtSl, X 

, ^7XllXtti"J :ny7x^&£K0Sg^*->;&te^r3fSft^fi{cfe#5gW£:>g 
ffll?t5. ccf, DUV (Jl^^) ft ^ V U V (M&mft) ft&H*ffl^3flft=iSBT 

7 2 ftfcBlitf^ 7. , HE> 7-yfcvy^->H7A, X fct * A & if ffl ^ 6 n £ . 
[ 0 0 8 7 ] 10 

* 5. , ± ss * ss ^ m -v it , *&mtfmytmwicmm is ftrcm&ic-o^TmwLtctiK m 

[ 0 0 8 8 ] 
[ 0 0 8 9 ] 

0 7 (C x'W X (IC^LS IlOliftf'yT", CCD, SIMM'S 

7 K , v-r^avi/>^) OiI«|07n-ft - htf^?nTV>5. @7fC;^£ft3<fc 20 

5 * -f , x f - 7 7 2 0 1 (ittXf7 7) KtJ^T, f/HXff)fflii • ttlSH- (09 

IHo 31 * «E * > XT77' 2 0 2 C7Xi'lfFXf7 7) fC 43 ^ T , Sft L fc HI B ^ * - 
y?;f !LfcVX^5:Ifft?.„ -7a, Xf 77 2 0 3 (7i^liSXf77) fc 43 l> T 

[ 0 0 9 0 ] 

# fC , Xf77" 2 0 4 (flAi!lIXf77) £ 43 l/> T , Xf 772 0 1 ~Xf '?72 0 

^x/N±fcH(^(D(Hll^^>Sr^fiSc-r?. 0 & v» T* , X -r 7 7 2 0 5 (f'WxaiTXf 77 

) IZ 43 !/> T , XT 772 0 4-ellJnfc7XA?:ffl^Tf'WX|iET%ff^ l©X 30 

f772 o sea, ^^i/y^ii, «yfr/m, Rtf /< y yxe 7 

[ 0 0 9 1 ] 

§gC, X 7^ 7 7 2 0 6 ( 4ft 4 X t- 7 7 ) 43 V> T , Xf 7 7 2 0 5 tff iSftftf^W 
[ 0 0 9 2 ] 

H 8 tt , fifrf^WXIiltJlJS, ±EXt 7 7 2 0 4 <D»«47P-i*<SihT^ 
3 „ 0 8 fC 43 V> T\ Xf7 7'2 1 1 (KtXf 7 7) {C 43 V> T « 7 X /\ <D ^ ffi £ & {k £ -£ 
So Xx-y72 l 2 (CVDXf 77) (cfe^Tli7XAiBli:J6ii4)gStS. X^ 40 
7 72 1 3 (SI«SXf77) tc43V>T «7 x/<t±fCtt«:&3K*lc ioT«lt £<, X 
r- 7 7 2 1 4 (^^->?T-5ii^X7 i 7 7) fC 43 ^ T « 7 X >\ »C * > * ft % & tf o £A±.<D 
Xf772 1 1-XT772 1 4 ftiftiti, 9x/>ffia©&®»©ffiiQS!Ig*«fi!il, 

[ 0 0 9 3 ] 

7x/N7a-trX©#gS|5gtc43^T, ±^©MS!iaii)!)^7 t 5 i , ttTO<t ^ (C LTt 
!BiIli'3lff*n«. £ Oft«!I8T tt , £ *\ Xf772 1 5 (U^XhJg^ScX^ 
7 7) Efe^T* 7x/Nfc®ftSiJ£rM*p-r £ 0 31 X-T7 72 1 6 (S)!6Xf 77 

) E43V>T, ±SB?lSSJ£«g£>ISft^Bl 0 0?rffl^T'7Xi'©|al!S^^->5:7iAtcg 
?t5, ^(c s Xt^7 72 1 7 (IlXf 7 7) (c*3^T(iS^^nfc7x;\5:l«L, 50 
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X f v f 2 1 8 ( X >y > ^ X t- v f ) fc ^ T\ \y V> X h 8e # L T 1/^3 gfl # W fl- <D §P 
»©i(Hg|5tt%i7f y^CJ; OliOSS. f LT, Xx<y72 1 9 (l/-;xh^SXf 
&c ft V> T , x -y =f- y ? ft A, ? ^ S £ & o l" ^ X h £ 81 0 RS < . 
[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

nj fig |c * 5 o 
[ 0 0 9 6 ] 

[ ft m <o m m ] 

*«wo«3iesBK: «t nar, rnxmrntzmn loo, x;u- r y h *ifia±s -es t m 

[ 0 0 9 7 ] 
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[£F^<Dt&fE] 
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